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APPROVAL AGREEMENT

| THIS AGREEMENT is made and entered into this 19th day
of December 1989, by and among Imperial Irrigation District
(IID), an irrigation district, the Metropolitan Water District
of Southern california (MWD), a metropolitan water district,
Palo Verde Irrigation District (PVID5, an irrigation district,
and Coachella Valley Water bistrict (CVWD), a county water

_ districﬁ; each of which is at times referred to individuélly
as "Party" and which are at times collectiveiy referred to as
"pParties."

.‘A._ IID, MWD, PVID, and CVWD are each contractors with
the United States for delivery of Colorado River water, as
authotized by the Boulder Canyon Proﬂect Act (Act of |
December 21, 1928; 45 Stat. 1057, as amended).

B. IiD and PWD have enteréd into the December 22, 1988
,Agreemeﬁt fof the Implementatioﬁ of a %ater Conservation Program
and Use of Conserved Water (Conservation Agreement).

C. In ordgrlto secure approval of the Conservation
Agreement under the terms set forth in this Agreement (Approval
Agreement) by all the Parties, IID is augmenting the )
Conservation Program set forth in the Conservation Agreement
through an.auqmentaﬁion program (Augmentation Program).

D. Pursuént to the terms of the COnservation_Agréement and.

this Approval Agreement, IID is to implement a Conservation




" Program and Auqﬂentation Program (C&A Programs) in ordér to
annually conserve water and reduce its annual_Colbrado'Rivér
diversions in ah amount equal to the quantity conserved. MWD is
to pay the costs as set forth in the Conservatibn Agreement, as
modified in some respects by this Approval Agreement, in
exchange for having made available to it the amount of water
conserved froﬁ the C&A Programs, except as provided in the
Conservation Agreement and this Approval Agreement.

E. . "Conserved Water" made available pursuant tq the terms
of the CQnservation Agreeheht as augmgnted by this Approvai
Agreement is an amount of water which is_equal to the amount of
water actually conserved by the C&A Programs. . |

F. IID, MWD, and CVWD recognize that they have differences

f opinion over various legél questions. CVWD has'filéd a
complalnt entitled Qggghg1lhﬂEALlﬂx__g;g:_Eig_:iss Lmn_;igl_
;;:;gg;igg__ig;;;g;L__;__l& in the United states District Court

for the Southern District of California alleging, among other
"things, that-the COnservatidn Agreement is unlawful and void. -
Irrespective of these-difierences of opiﬁion, each Pafty.wishes
to éettle‘tha,pending litigation and allow the CDnserQation
Agreement, as modified by this Approval Agreement, to be
implémeﬁted"without regafd to current or future legali
differences and without further procéedings in the pending
litigation of the CVWD complaint. In entering into this
Apﬁroval Agreement, each Party agrees that nothing in this

Approval Agreement or in the Conservation Agreement, and no.
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| . action -6r failure to act in connection with the adoption or
implementation of'this Approval_Agreement or fhe Conservation _
Agféement, is intended to or should have the effect of adding to
or subtiacting-from the 1ega1'positions heretofore or hereafter
taken by any Party as to all water other than the Conserved”

Water, as if the Conservation Agreement and this Approval
Agreement did not exist. Aall water owned, if any, or claimed by
the Parties may be used and. disposed of by the Parties in any
lawful manner.

G. IID and MWD each wish to secure PVID's and CVWD's
approval of the COnsérvation'Agreement and their agreement hot
to use the Conservéd Water Qanerated by the C&A-Programs, éxcept
as provided in.this Approval Agreement, and PVID andZCVWD each'
. | are wil-iing to appro#e the éonser_vation Agreement and to agree

not tp_use.the Conserved Water, except in accordance with the
terms and conditions contained in thié Approval Agreement.'
H. The extent of IID's, CVWD's, and PVID's obligation to
' make Conserved Water available for MWD's use is for IID to
reduce its annual Colorado River diversions-iﬁ an amount equal
to theﬁquahtity'of water conserved and for IID, ﬁVWD} and PVID
not tOiuSe the-Conse:ved Water; except as provided_in.this
Apb:ovai Agreement and the Cohservation Agreement._'
NOW, THEREFORE, for and in consideration of the mutual

obligations and undertakings set forth herein, the Parties

hereby agree as follows:




Priority to Use of Water

Sectibn 1.1: The Parties agree that: (i) nothing in
this Approval Agreement or the COnservation Agreement shall
change the Seveq Party Agréement dated August 18} 1931,.which
provides the schedule of priorities for use of the waters of the
Colorado River within California as published in Section 6 of
the General Regulations of the Secretary of the Interior
(Secretary) dated September.28, 1931, and incorporated in the
_ United states wafer.delivery contracts with the Parties dated
e Deéember 1, 1932 (IID), Séptembef 23, 1931 {MWD),_February;T;
- 1933 (PVID), and October 15; 1934 (CVWD); (ii) IID'S, MWD’#,
.PVID's, and CVWD's use of the Conserved Water_shall besin
accordance with the terms of the Conservation Agreement, as
modified by-this Approval Agreemént: and (iii) all references in
the Conservation Agfeement to charging such water to the third
priority under the.farties' water delivery contracts with the
Secretary are nonéperaﬁing.' Any Conserved Water used by MWD
shall be charged to the fourth or fifth priority set forth in
Mwb'éaSeptember 28, 1931 Supplamentarf Water DelivexyICOntract
with the United States or to MWD's September 9, 1987 Surplus
Water Delivery Contract with the United States, as épprépriate

under the operating conditions in existence at the time the use

of Conserved Water by MWD is to be charged.




Article

Verification of Water Con :

éection 2.1: Water Conservation Measurement
committee. It is recognized and agreed that the estimates
contained in the Conservation Agreement and this Appreval
Agreement of the amount of water to be conserved annually bf the
C&A Programs and the amount to be conserved by each project of
the C&A Programs are based en iﬁformation and data available to
IID and MWD at this time, bﬁt fhat the initial and subsequent
verification provided in Section 2 2 of this Approval Agreement
emay result in a determinatlon of a dlfferent total amount of -
water conserved and dlfferent amounts conserved by the o
indxvldual projects of the,q&A Programs. In order to provide ////.
en orderiy basis among the Parties for such veiifisetion, there
shall be established a Water Conservation Measurement Committee
(Measurement Committee) whose duties and responsibilltles are
llmlted solely to those specified in Section 2.2 of this
'Approvai Agreehent. To the extent fhe¢duties and
responsibilities of the Measurement Committee with regard to the-
vefification of the quantity'of water conserved fromﬂtha C&A
-Programs and the-process of determining the amount of water
| conserved are duplicatlve or in conflict with the duties and
responsibilities of the Program cOordlnatlng chmlttee (as
stated in the Conservation Agreement), the duties and
responsibilities of the Measurement Committee with regard to the

verification of the quantity of water conserved from the C&A




Programs and the process of determining the amount of water

conserved as set forth in this Approval Agreement shall govern.
The Measurement Committee shall be composed of all members of
the Program Coordinating Committee; and one representative each

from PVID and CVWD. The chairman of the Program Coordinating

Committee shall also serve as the chairman of the Measurement
- Committee. The members of the Progranm Céordinating Committee

shall be régiStered as professional engineers, including civil,

agricultural, or other appropriate fields of engineering, and
the chairman. thereof shall be independent and have no past,

present or pending relationship with the Parties, unless IID and

MWD expressly consent thereto. Payment of the expenses of the

Program Coordinating Committee members shall be governed by the
provisions bf the Conservation Agreement. PaYment of the
expehses of the other members of.thé Measurement Committee shall
be borne by the Partyrthey represeht. Each membgr of the
Measurement Committee shall have technical competence in the
design,,construction, or operation of major water'supply
fécilities._ PVID's and CVWD's members of the Measurement
Commiﬁteé shall be designated within 30 dafs after the effective
date-df the CQnéervatioh Agreement and may be replacedfat the
pleasurE_of_théir appointing agency. Following initial
selection of.the members; all_chanqes in the membership shall be
made promptly and in such fashion that it will'not_interfere
with the duties and.responsibilities of the Measurement

Committee. By unanimous written agreement among all the |
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Partiee; the duties and responsibilities of the Measurement

Committee may be modified. The chairman of the Measurement
Committee shall schedule meetings of the Measurement Committee
.upon request of any member of the Measurement Committee and
shall provide each member of the Measurement Committee 15 days'
notice of the time, place, and subjedt of the meeting. 311
decisions of the Measurement Committee shall be by a unanimous
vote, recorded in writing, and consistent with the terms of thie
Appreval Agreement. In the._event that all'Measurement Committee
members are not present, a letter with the proposed action shall
" beée sent to the absent member(s) by registered or certified mail,
postage prepaid, return receipt requested. If no written-'
protest from the absent member(s) is received by the Measurement
Committee chairman within 30 days of the date of the receipt of
the Measurement Committee letter, the decision shall be deemed
unanimous and shall become final. Should the Measurement
Committee not reach a decision by unanimous vote on any matter,
that matter ehall be resolved under Section 2.3 of this Approval
Agreement.- Notwithstanding the,foreqoing sentence, modification
'of_the.duties.end responsibilities of the MeasureﬁentICOmmittee
may.only'be-made by unanimous agreement among the Parties, and
are hot subject'ta.change by Section 2.3 of this Approval
Agreement. | '
Section 2.2: D an sponsibilit e
Measy t com ee. Within one year after the effective date

of the ConservationiAgreement the.Meesﬁrement Committee shall

designate one or more consultants with recognlzed competence in
: -7~




. water cénservation_ and measuremeht activities. IID shall retain
the consultant(s) on behalf.of the Measurement Committee.
Péyment of the expénses of the consultant(s) shall be paid as a
capital or annual direct cost by MWD under the Conservation
Agreement. The consultant(s) shall serve at the pleasure of the
Measurement Committee. During the construction period of the
C&A Programs, the consultant(s) will. be available to IID to
_ advise IID of the'measuring-deviées and techniques that shoﬁld
be used for the.measurement_of water conserved from the C&A
Programs, and within six months after the appointﬁent of the
consultant(s), the consultant(s) shall recommend to the
Measurement.chmittee the measﬁres to be undertaken and
facilities to be installéd for verification of amounts of water
. _ ' conserved by the C&A Programs. To the extent such measures and
| facilities aré apprqved-by the Measurement Committee, IXD shalll
iﬁplement the measures and construct the.facilities.in a timely_
manner to permit_an.accurate determinaticn,.by the end of
calendar;year.1994, oﬁ the quantity of water conserved.frdm each
project of the C&A Programs as well as the overall quantity 6f
water conserved from the C&A Progrﬁms. Such measﬁres and
facilities for the verificgtion of amounts of water conserved,
and all related expenses, shali be paid by MWD in accordance
with the provisions-of the Conservation Agreement. Within
- 18 months from the effective date of the Conservation Agreement,
~the consultant(s) shall prepﬁre a report(s) on the amount of

water estimated to be conserved by the C&A Programs and eéch

® : | - o




project-fhereof, and shall submit the report(s) to fhe
Measurement Committee. Based on such report(s), the Measurement | i
Committee shall make An estimate éf the quantity of water to be
conserved by the C&A Programs and each project thereof. Until
aétual data is available by the end of calendar year 1994 to

| verify or modify such éstimaté of water conserved, such estimate
shall be used as the amount of the reduction of diversions by
'iID, and to thué determine the amount of Conserved Water whiéh
‘shall be available for use by MWD pursuant to the chéervation'
Agreement as augmented and modified by this Approval Agreement,
except as prov1ded in Artlcle III of this Approval Agreement.
Prioxr to the determinatlon of the estimate by the Measurement
Committee, the amounts showniin Section 3.2 and Appendices A and
D of the cOnse:vation.Agreeﬁent and Exhibit A“df this Approval
Agreement shall govern. 1In ordef to assist in making an
accurate dete:mination of the quantity of-water conserved from
the C&A_Prﬁgrams by the end of calendar yeaxr 1994 and provide
information to IID to assist it in making any modification or
substitution of projects pursuant to Section 4.1 of this
Approval'hgreemént, for each calendar year pfior to calendar
year 1994 the_ﬁeasurement Cdmmittee shall endeavor to estimate
the anticipated quantity of water to be conservéd by the C&A
Programs upon full implementation of projects, including any
nodifications or substitutions of projects.made pursuant to the
Conservation Agreement and this Approval Agreement.'_cOmmenCing

in calendar year 1994, and in each of the four successive years
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after 1994, the consultant(s) shall review the then available
information and data and ﬁake'a recommendatibn to the
Measurement Committee on the amounts of water conserved by each
individual project and by the C&A Progréms. Based on such data,
~ the Measurement Committee shall make a determination'of the

" actual total amount of water cdnserved by the C&A Programs and
shall correct thé estimaté and any prior.determination to
reflect the revised determinétion of the quantity of water
conéerved by the CsA Programs. Said determined amount shall,
érospectlvely, constitute the amount of the reduced diversions
by IID and the amount of Conserved Water which shall thus be
available fqr'use by MWD under the Conservation Agreement as'
augmented and modified by this Approval Agreement, subject to
the limitations on MWD's usé contained in the Conservation
Agreement and this Approval Agreement. Following these initial
fivé annual reﬁiews,_such reviews and reports to the Measurement
Committee shall be made by the consultant(s) at five-year
intervals for. the balance of the term of the Conservation
Agreeﬁent an& at any other times or time requested by a member
of the Measurement Committee; provided however, such reviews and
- reports shall not be-made more frequently than once a‘yéar. The
Measurement Committee shall héve the right to decrease, or
incréase, the amount of water deemed to be conserved from a

- project of the C&A Programs in the event that an earthquaké,
binding_administrative decision or court order, or Qﬁher events

cause the project to function differently than intended,

-10- IR




designed, constructed or implemented. The Parties hereto
mutually acknowledge that the C&A Programs are intended to
~conserve 106,110 acre-feet of water annually. In the event a
determination is made by the Measurement Committee, or otherwise
established pursuant to Section 2.3 of this Approval Agreement,
- that the total amount of weter conserved from the C&A Programs

~ is more than 106,110 acre-feet annually, the additional water,

~ pursuant to.the:Conservationrngreement and_as.supplemented by
this Approval Agreement, shall be availebie for MWD's use,
subject to the limitations on MWD's use contained in the
cOnservatlon Agreement and this Approval Agreement. In the
event a determination is made by the Measurement COmmittee, or

. otherwise established pursuant to Section 2.3 of this Approval
Aqreement that the total amount of water conserved by the
'Conservatlon Program is less than 100,000 acre~feet annually,
then IID shall proceed, but only at the expense of MWD, to
implehent additional conservation measures to the Conservation
Program in accordance with the terms;of the Conservation
Agreement. However, in the absence of written approval from MWD
to proceed with such additional eonservation measures, IID shall
not be Obligeted-to construct or.implement the additional
conservation measures. The water conserved by such additional
measures shall be subject te the provisions of the Conservation
Agreement and this Approval Agreement. As more specifically set
forth in Article IV of this Approval Agreement, within the'

constraints therein specified, IID has the necessary latitude

-11-




and fleiibility to modify or substitute projects such that the
amount of water conserved by the Conservation Program will be
between 100,000 and 110,000 acre-feet'annﬁally upon fuli
implementation. _ ' :
Section 2.3: Dispute Resolution. Any dispute among
the Partiesrrelating to the authority and actions of the
Measurement Committee, or the Measurement Committee's inability

to reach a unanimous decision, shall be resolved in the

'following manner. A Party requesting resolution of a dispute

shall send written notice to all other_mémbers of the
Measurement Committee and Parties which shall set forth in
detail the position of the Party requesting resolutipn. 'Within
30 days of the notice being sent,_the General Managers of MWD
and IID, the Manager of PVID and tﬁe General Manager~Chief
Engineer of CVWD or the respective authorized representatives

of the Parties shall schedule a meeting, meet and attempt to
resolve the dispute by a unanimous decisioh.' In the event

that all Parties® representatives are not present, a letter
with the proposed action, signed by all the attending Parties
representatives, shall he sent to the absent Party's (ies')
represéntative by registered or certified mail, postage prepaid,
return récéipt reqﬁested. If ﬁb written protest frqm the absent
Party's (ies') reprgsentative is received by the Parties within
30 days of the date of receipt of the letter with the proposed
action, the decision shall be deemed unanimous and become

final. Any written protest shall be mailed to each Party's

fepresentative, and to each of the Parties by registered or

12— e et
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certified mail, postage prepaid, return receipt requested. Each

Party shall bear its own expenses for the dispute resolution

proceedings. Any resolution shall be in writing and be'binding

on thé Measurement Committee and the Parties to this Approval
Agreement. To the extent ﬁhe dispute is not resolved by the
Parties' representatives within 40 days of the conclusion of the
dispute resolution meeting, the Parties shall endeavor to agree
such thét_only two positions.on each issue exist. The Parties
shall endeavor to align themselves.into two groups according to
the peositions taken on each issue. Each group shall select one
arbitrator,. If the Parties are unable to align themselves into
iwo groups, the two arbitrafors shall be selected pufsuant.to'
Commercial Arbitration Rules of the'Aﬁe:ican Afbitration
ASsociaﬁion. .On each issue"to'bé resolved, each of the two
groups of Parties shall, within 55 days from thé date of the
conclusion of the dispute resolution meéting, select one
érbitrator,and shall notify the other Parties in writing of

their selection. The two arbitrators so selected shall select

a third arbitrator. The third arbitrator shall be selected

within 30 days following the selection of the last of the
two. arbitrators. In the event of a failure to name the third

arbitrator, that arbitrator shall be selected as provided in

- the Commercial Arbitration Rules of the American Arbitration

Association. All arbitrators shall have expertise in the field
pertaining to the dispute. The third arbitrator shall act as.

chairperson of the arbitration panel and shall be independent

-13- . rm—— “—“."
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from alirthe Parties, having no past, present or pending
'relationehip with any of the Parties, members of the Measurement
Committee, members of the Program Coordinating Committee or any
of the consultants hired.by the Measurement Committee or Program
_Coordinating Committee, unless unanimously consented thereto by
alllthe Parties to the dispute. Except as otherwise provided
herein, the arbitration shall be governed by the Commercial
_ Arbitration Rules of the American Arbitration Association. The
arbitration shall be limited to the consideration and resolution
of the issue(s) submitted and shall be required to fall within
the two extremes taken by the Partles. Tne panel of erbitratOrs
shall not rewrite, change, or amend the Conservation Agreement
as supplemented by this Approval Agreement. The panel of
.arbitrators shall render a final decision in this‘dispute
within 120 days after the date of the selection of the thifd'
arbitrator. A majority decision by any two of the three
arbitrators selected to the panel shall be finel'and'binding
on the actions of the Measurement Committee and the_Parties..
Each Party shall bear its own expenses of arbitratien, with the
costs of the arbitrators to be borne equally by all the involved
Pafties. _

Section 2.4: Standard of Care. All members of the
Measurement Committee, in carrYing out their dutiee and
responsibilities under this Approval Agreement, shall use sound,

eetablished engineering practices and procedures and shall




e |

. _ " endeavor to carry out their responsibilities, .including the
_selection of the consultant(s) and.of procedures and devices for ..1
measuring the quantity of water cohsetved, at the least.possib;e
cost eonsistent with accepted practices in the water utility
industfy- |
~ Section 2.5: Thi a nallenges. In the event of
a third party challenge by court or administrative action |
regarding the amount of water conserved, a determination by a
final judgment of a court of competent jurisdiction, or a final
binding administrative decision, that the amount of water K
conserved is different from the amount detetmined pursuant to
this Approval Agreement, shall control. Costs incurred by IID
_ 'and MWD in connection with any third party challenges relating
. to the amount of water conserved shall be Vpa:Ld by MWD as a
capital or annual direct cost as provided in the Conservation

Agreement.

u E s of Consexrved W
Section 3 1: Condit r_Red D's s'. £
ggﬁgg;ggﬁ_ﬂg;g:, In any calendar year following the effective
date of the conservation Agreement in which the agricultural
‘agencies (PVID, Reservation Division of the Yuma Project, IID,
and CVWD) net Colorado River diversioﬁs under the first three

priorities of the Parties' water delivery contracts with the

Secretary, together with the amount of Conserved Water used by




MWD, would exceed 3.85 millioh acré-feet and thereby the
'_Seéretary'requires a reduction that year in diversions by the
agricultural agencieg: or in any calendar year thét the
Secretary requirés the agricultural agencies to reduqe their
diversions because their prior calendar year'é net diversions,
together with the amount of Conserved Water used by MWD,
exceeded 3;85 million acre~feet, MWD shall reduce its use of
cOnser#gd Water in accordance with the provisions of Seciion 3.2
of this Approval Agreement, .subject to each and all of the.
following conditions: | |

(1) IID has elected not to reduce its use of water
in accordance with the prOvisions of Section'3.4.of this
Approval Agreement{ _

(ii) The water available to IID, CVﬁD, and PVID under
‘the sixth priority of the Parties' water delivery contracts with
the Secretéry is not sufficient to meet the reduction that woﬁld
be :equired by theISecretéry: and |

. (iii) CVWD requests MWD, in accordance with this

Article III, to reduce its use of Conserved Water.

Section 3.2: e i j 's Use ©
Hggg;, -If'nwnrié required to reduce its use of Conserved Water
- because the conditions enumerated in Ssection 3.1 of this
Approval Agreément.have occurred, MWD shall provide a portion of
the first ihcrement of an agricultural'reduction'required b? the
Secretary by reduciné its use of Conserved Water in the calendar

'year_of'reduction} CVWD and PVID shall provide the rémaining

-16- | e



. | . portions of the first increment of such a reduction by reducing
their respective net-Colorado;RiVer diversions in the calendar
year of_reducﬁion. MWD's portion of the first increment is
equal to the lesser of: .(i) the agricultural reduction rgquired
by the Secretary less a Quantity equal to the product of said
agricultural reduction and the ratio of CVWD and PVID (for iﬁs
third priority Mesa land) net Colorado River diversions to the
amount of Conserved Water and the total net Colorado River
diversions under the third priority of the Parties' water
delivery contracts with the Secretary in the calendar year for
whlch the 3.85 million acre—feet would be, or was, exceeded,

2 | ) whichever is appropriate, or (ii) SO, 000 acre-feet cvwols_f

portion of the first increment is equal to the product of: the

. o ratio of CVWD's net Colorado River .‘diversion to the amount of

- conserved Water and the total net Colorado River diversions
under the third priority of the Parties' water delivery
contracts with the Secretary in the calendar year for which the

~ 3.85 million acre-feet would be, or was, exceeded, whlchever is
appropriate, and the agricultural reduction required by the |
Secretary up to but not to exceed the amount of such reduction
that causes MWD'stortion of the first increment to equai
50,000 acre-feet. BPVID's portion of the first increment is
equal to the product of: the ratio of PVID's-(for its third
priority Mesa land) net Colorado River diversion to the amount

of Conserved Water and the total net COlorado River d;ver81ons

under the. thxrd prlority of the Parties' water delivery

. - o ' -17-




contracts with the Sécretary in thé calendar year for which the
3.85 million acre-feet would be, or was, exXceeded, whichever is
appropriate, and the agriculturai reduction iequired by the
-Secretary up td.but not to exceed the amount of such reduction

that causes MWD's portion of the first increment to equal:

50,000 acrleeet. The amount of reduction that causes MWD's

portion of the first increment to equal 50,000 acre-feet is:
the quotient of 50,000 acre-feet divided by the ratio of the
amount of Conserved Water and IID's net Colorado River diversion

to the amount of Conserved Water and the total net'Coiorado =

'River diversions under the third priority of the Parties' water

delivery contracts with the Secretary in the calendar year-for
which the 3.85 million acre-feet wou;d be, or was, exceeded,
whichever is appropriate. To meet the second increment of such
reduction required by the Secretary, if any, up_té a maximum of
thé difference between (i) the amount of 106,110 acre-feet pef
year and (ii) the first indrement provided above by MWD, PVID,
and CVWD, shall be the responsibility of CVWD and PVID, through
reduction in their respective net Colorado River diversions.
PVID's portion of the second increment is equal to the produdt

of: the ratiO'of'PVID's {(for its third priority Mesa land) net

.quoradorniﬁer:diversion to the amount of Conserved Water and

the total net Colorado River diversions under the third priority
of the Parties' water delivery contracts with the Secretary in
the calendar year for which the 3.85'miilion acre~feet would be,

or was, exceeded whichever is appropriate, and the second

-18-




increment of such reduction required by the Secretary. CVWD's

_pqrtion of.the second increment is equal to the difference

between PVID's portion of the second increment and the secdnd

increment of such reduction required by the Secretary. 'Tp neet
the third increment of éuch reduction required by the Secretafy,
if any, shall be the responsibility of MWD through reduction in

its use of Conserved Water up toc the amount, if any, that the

- actual Conserved Water exceeded the amount of 106,110 acre~feet
per year. Any remaining reduction shall be the responsibility

. of the agricultural agencies in accordance with the various

decrees, contracts, and regulations existing at the time of the

~ reduction. If less than 106,110 acre~feet per'yéar of water is

conserved frbm the CE&A Pfograms-ih_the respective year for

which the respective reduétion_is incurred, the valugs of

50,000 acre~feet set forth in the foregoing sentences of this
Section 3.2 pertaining to the first increment of redudtion, and

“the value of 106,110 acre-feet set forth in the foregoing

sentence of this Section 3.2 pertaining to the second increment
of reduction shall each be reduced to the respective amount
determined by the product of said amount and the ratio of

Conserved Water to 106,110 acre-feet. (Formulas and examples

_arezéhdwnﬂin-Exhibits B and C, respectiﬁely.)

MWD shall not be relieved of any payment obligations
under the Conservation Agreement as modified by this Approval
Agreement as a result of a reduction in its use of Conserved

Water pursuant to this Section.
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Section 3.3: Ezsgn§iQa_gi_ggnészxgsign_égzggmgns-. Thé
term of the Cohservation Agreemen£ shall be extende¢ befond_that
stated inlsection 7.1 of the Conservation Agreement for the:
number of years_shdwn below if MWD reduces its ﬁse of'Consérved
- Water under Sectidn 3.2 of this Approval Agreement in the
cumulative amounﬁ indicated below during the term of the

Conservation Agreement:

Total Reduction - «Extension of Conservation
in MWD Use Agreement Term
acre-fee . ~fyeaxrs)
26,000 to 75,000 1
75,001 to 125,000 2
125,001 to 175,000 3
175,001 to 225,000 4
- 225,001 or greater 5
Section 3.4: Re ion i 'g ' ater. In

lieu of MWD reducing its use of Conserved Water by thelamounts
specified in Section 3.2 of this Approvél Agreement, IID may |
choose to redude its net Coiorado River diversions by an equal
anount, and thus not extend‘the:term of the chserﬁation
'Agreemeﬁt for such reduction. IID shall make its choice and
notify MWD within 14 days of notification by the Secretary of
the pending reduction. |
Article IV
Project Substitution and Augmentation
Section.4.1: In consideration of the mutual -
obligations and undertakings set forth herein including

settlement of the pending litigatlon:
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(i) IID will delete Project Number 1 (Trifolium :
Reservoir), Project Number 2 (South Alamo Canal Lining,
Phase 1), and Project-Number 13 (Tailwater Assessment) from the
Appendices of the Conservation Agreement and substitute in their
place the pro;ects listed on Exhibit A attached hereto.
Furthermore, IID shall reduce its annual dlversions from.thé
Colorado River below that which it would otherwise have been
absent Project Number 1 and. Project Number 2 (in an amount
equal to the quantity of water conserved by these'twq projects,
defined as the Augmentation Program, and estimated to be
6,110 acré—feet annually) so that the water from the
~ Augmentation Program shall be-availahle for MWD's use, §ubiect
to the limitations on MWD's use contained in the Conservation
Aqréement and'this_ﬁpproval:Agﬁeement; The amount of water
conserﬁed'by these two projeéts will be determined by the
. Measurement Committee in accordance with Section 2.2 of this_
Appréval Agreement. If the estimate is less than the
Measurement Committee determines haé been conserved, the
additional water-shall.be available for uée,by MWD under the
Conservation Agreement and this Approval Agreemént, subject to
the limitations on MWD's use contained in. the Conservation
Agreement and this Approval Agreement. If the estimate is more
than the Measurement Committee establishes, there shall be no
obligation on the part of IID, either at its own expense or at
the expense of MWD, to provide the additional water. IID shall

construct, operate, maintain, and replace such projects in the
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same maﬁner as it would have constructed, operated, maintained,

and replaced these projects had the.projects remained an
intégral part of the Coﬁservation Program and been paid forlbf
MWD, and recognizing that 6,110 acre-feet annually was estimated
to be conserved by the projeéts. IID shall pay thercapital and
annual direct costs of Project ﬂﬁmber 1 and Project Number 2.
Except for the provisions relating to the payment by MWD of the
capital and annual direct costs for Projects 1 and 2, all other
provisions set forth in thé_ConServation Agreement and.thié |

Approval Agreement shall be applicable to, and be binding updn;

MWD and IID with respect to the use of water conserved by these

-two projects. All terms and conditions of the COnsexvatioh-:

Agreement relating to Project Number 13 (Tailwater'Assessment)

‘shall be deleted, and such terms and conditions shall be appliéd

to the substitﬁted projects set forth in Exhibit A.

| (ii) In addition to the modification and
substitutiqﬁ of projects permitted by Section 1.3 of thé
COnserﬁation.Aqreement,‘if a determiﬁation is made by the -
Measurement-cOmmittee that more than 100,000 acre-feet of water
per year would be conserved by the Conservation Pfogram, IID
shall have the flexibility and latitude to modify-tha scope of
projects. or substitute projects so as to limit the reduction in
IID's diversions required by the Conservation Agreement and this
Approval Agreement relative to the Conservation Program to |
between 100,000 acre-feet per yeér and 110,000 acre-feet pér

year. Such substitutions or modifications shall be made.in the
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. _ .~ most logical cost-effective manner to minimize the unit cost of

water conserved by the Conservation Program while'maintaining a
well-balanced and viable Conservation Program, (considering, for
example, intefa;tion with other projects), all és determined by
the Program Coordinating Committee using past actual costs,
Ifuture'estimated costs, and standard established engineering |
procedures and economic practices. In addition, such |
substitution or modificationshall not cause MWD's total costs
of the project in 1988 dollars under the Conservation Agreement
and this Approval_Agreement to exceed the total costs of the
project absent éuch substitution or modification, all as
‘ determined by'the_Program cdordinating Committee using past
actual costs, future estimated costs, and standard established
. ' engineering procedures and _économic practiceé. In the event IID
is unable to modify or substitute projects complying with the
condition set forth in the preceding sentence, then this

subsection shall be nonoperating.

Section 5.1: .Tha Parties shall support and cooperate
in the development of the groudeater resources of the East
Mésa, located in'Imperial County, which have been reéharged
through the Coachella Canal or hay-in the future be recharged in
the vicinity of the Coachella Canal. IID shall have a priority
over MWD, CVWD and PVID to develop the resource. MWD shall have

a priority over CVWD to develop the resource. The Party(ies)
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.develoéihg this,resource ("Developing Party") shall have a

priority to use it over any other Party(ies) not developing this
resource. However, iID shall have the first right over all
Parties hereto to the developed resource on a Ye;r-to—year-basisz
by reimbursing the.Developing Party an.amouht equal to the
annualized cost of the development including capital. Such
reimbursement shall be based on the costs the Developing Party
incurs in funding the constiuction, debt.service; operation,
maintenance, power;.replacement, and mitigation costs of
development and the life of the development. Nothing-in_tﬁis
article shall prevent CVWD from reducing or recovering current
~ .seepage from the Coachella'éanal. Any program shall be |
undertaken in éooperatioﬁ with, and in compliance with laws,
ordinances, rules andgregulétions of, tha_CQunty of Imperial,
 'the State of California and the United States, to the extent
applicable. |
Article VI
Banking

Sectién-s.l:‘ The Conservation Agreement as modified by-
this Approvél.hgreement shall not_conétitute express or implied
_cohsentf.or'he construed to grant any rights, by.iID, PVID, or
CVWD to MWD to withdraw and_di#ert.watér from the Colorado River
accumulate& to its credit in a precediﬁg year(s), other than
‘MWD's rights under Sections 8 and 9 of Article 6 of its |
Supplementary Water Delivery Contract with thé United Statés.

Whenever MWD proposés to enter into any agreement to allow
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banking of any Coloradc River water in Lake Mead or in any other

reservoir on the Mainstream of the CDIOrado River, MWD shall
notify all other Parties qf such proposal and ﬁake available to
the Parties peftinent documents érior to the execution of any
such agreément. The Parties reserve any and all rights to
challenge, by legal action or otherwise, any provision of any

‘banking agreemént proposed or executed.

Article VII
icien of t U

Section 7.1: IID,'PVID, and CVWD agree that in any .
caléndax year that the agriéultural water use under-the-third
© priority of the Parties' water delivery contracts could cause
MWD to reduce its use of’Coﬁservéd Water in accordance with the
provisions of Section 3.2 of this Approval Agreement, each will
implement a reasonable public awareness agricultural

.conservation program.

Section 8.1: Subject to PVID and CVWD agreemént not to
.dive:t the Conserved Water except as provided herein, and the
other terms hereof as they méy;affect any of the Parties, this
.Approﬁal Agreement, as a whole or any part thereof, shall not
impinge upoh, affect, or deprive any of the Parties hereto of
any Colorado River water or of any rights thereto available to

each of them in the absence of this Approval Agreement.
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Article IX

Agreement Not to Use Water

Section 9.1: Subject to the terms and conditions of
this Approval Agreement and except as provided herein( PVID and
CVWD agree not to diﬁeft, punp, use or demand the C&nserved
Water. This PVID and CVWD expressly agrée_to do in order to
permit such water to be méde available to MWD in accordénce with
the Parties' water delivery contracts with the United Statés.

| .Article X

Section 10.1:  This Approval Aéreement shall be
_ effective on the date the cénservation Agreement becomes _
effective or the date on which the last Party‘to this Approval
Agreement executes if., whichever is later.._ Thereafter, the term
of this Approval Agreement shall be coextensive.with the term of
the Conservation Agreement. Upoh termination of this Approval
Agreement,_ho Party shall assert against any other Party any
‘claim or right to Colorado River water based on the conduct
of any Pérty pursuant to this gpproval_Agteement_or the
Caonservation Agreement 6r based upon the feliance on thé
.performance of any provision of this Approval Agrgemént_or
the Conservation Agreement.

article XI
\'A A to Gov
Section'll,l: Except.as expressly provided for in this

Approval Agreement, the Conservation Agreement shall goverﬁ the
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relationship between IID and MWD. With regard to the
.relatlonshlp among IID, MWD, CVWD, and PVID, to the extent the.
terms and conditions of this hpproval Agreement conflict with,
modify or alter the terms and condxtlons contained in the
' Conservation Agreement, this Approval Agreement shall'govern.

_ . . :

is ction .

- Section 12.1: CVWD.shall cause to be filed a reguest

for dismissal with prejudxce of the case entltled _ggg*gllg

Valley Wg;e; District v. eri i 'o D et .

*- filed in the United States District Court for the Southern

District of California, Case Na. 8901653(IEG), w1th1n five days
of the execution of this‘Approval Agreement.
‘Article XIII
' ' Noticesg _
Section 13.1: Provision of Notices. All notices,
. requests, demaﬁds and other communicétibns réQuired or permitted
under this AbproVal Agreement_shﬁll be in writing and shall be
deemed  to have.been réceived either when delivered or on the
fifth business day following the m&iling, by registered or
certified mail, postage prepaid, return receipt requested,
whichever is earlier, addressed as set forth below:
(1) If to IID:
| General Manager
- Imperial Irrigation District

Post Office Box 937
‘Imperial, California 92251
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(i1) If to MWD:

General Manager

The Metropolitan Water District
of Southern California

Post Cffice Box 54153

Los Angeles, California 90054

(114) If to PVID:

Manager )
Palo Verde Irrigation District
180 West 14th Avenue

- Blythe, California 92225

(iv) If to CVWD:~
General Manager-Chief Engineer
Coachella Valley Water District
Post Office Box 1058
Coachella, California 92236

Sectionfl3 2z Ch nge of Addressee or Address.

Any Party may change

the addressee or. address to which communications or coples are to be sent by

giving notice of such change of addressee or address in conformity with the

provision of thig Article XIII for the giving of notice.

In witness ﬁhereof, the Parties hereto have executed this

Approval Agreement the day and year first above written.

v /7,44//4 // /)/C’Vu

/

vk sl

President

Imperial Irrigation District

The Metropolitan Water Diatril
of Scuthern California

-28-
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et A Ul

President { /j
Palo Verde Irrigation Distri

By:
President _ _ _ -
. Coachella Valley Water District
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17) Modified East Iowline Interceptor. Two separate collector
.canals, two regulating reservoirs, and two pump facilities
located above the Alamo River for recovery of water that
would have otherwise been discharged into the drain

systemn.
18) Addi rrigatio er Management. Water management
practices in addition to those provided under project 14.
This would include structural measures such as tailwater )
o return systems and various types of on~farm irrigation
T system improvements, as well as non-structural measures
involving adoption of best-management practices, such as
: improved irrigation scheduling practices. '
Estimated
Annual . :
Amounts Estimated Estimated
of Water Capital Annual
Conserved - Costs Costs
{Acre-feet) {1988 Dollaxrs) (1988 Dollars)
Project :
' 17) Modified East = 7,390 . 5,297,000 12,200
Lowline Interceptor ' ' '
18) Additional 3,720 3,075,000 ;3_4_'2.,309
Irrigation Water _
Management .
Total 11,110 8,372,000 359,400




Exhibit A
Page'2

Schedules ‘of Estimated Cash Flow

for Substitut

Project 13es 1590
. Modif st Nine In
i ‘Capital and Annyal Expenditure 0 0
New Water Available 0 0
for Yr. {AF)
Total Water Avai'fal':'le_ ¢ 0
for Yr. (AF)
Additional Irrigation Water Management
Capital and Annual Expenditure 0O §768,750

New Vater Available o 0
for Yr. (AF¥
Total Water Available 0 0

for Yr., (AF)

ater

129]

0

$a55,550

930

930

1992 1993 1994-2028

$2,648,500 32,654,600 $12,200

0. 3,700 3,600

0 3,700 7,330

$942,350  $1,029,150 $347,200

930 930 930

1,850 2,790 3,720
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Exhibit B

Nomenclature

Water Quantities are Respective Calendar

IID -
"PVID (M) -~
CVWD -
TP -
CW -—
R -
FY -
SI -
TI -
RR -
R,MWD -

Yeay Amounts in Acre-Feet)

IID net Colorado River diversions.

PVID (for its third priority Mesa land) net
Colorado River diversions. '

CVWD net;c°1orado River diveréions.

Total net Colorado River diversions under the
third priority of the Parties®' water delivery

contracts with the Secretary.

An amount of water equal to the quantity of
water conserved from the C&A Programs.

Reduction required by the Secretary-pf the

Interior.

First increment of R, lesser of:
() R: or

(ii) (50,000)% + _CW+IID
CW+TP

Second increment of R, lesser of:
(1) R~FI, but not < 0; or
(ii) 106,110%~FX

Third increment of R, lesser of:
(i) CW-106,1120, but not < 0; or
(ii) R~FI-SI, but not < o

Remaining Reduction:
R-FI~SI-TI, but not < 0

In the respective increment, reduction in
"MWD's use of CW. :




R,PVID (M) - In the respective increment, reduction in
PVID (for its third priorlty Mesa land) net
Colorado River diversion.

'RnCVWD - In the respective increment, reduction in
CVWD net Colorado River diversions.

Reductions#*:

FI | a
Ry MWD = FI-(FI % [PVID (M)+CVWD}/(CW+TP)}
RYPVID (M) = (FI) x [PVID (M)/(CW+TP)]
R} CVWD = (FI) x [CVWD/(CW+TP)]
"R,PVID (M) = (SI) x {PVID (M)/(CW-!-TP)]
R,CVWD = (SI)-R,PVID (M)
71
~ R3MWD = TI
ER

Agricultural agencies in accordance with the various
decrees, contracts, and regulatlons exlstlng at the time
of reductlon. _

-*If less than 106,110 acre-feet of water is conserved from the

C&A Programs in the respective year for which the reduction is

incurred, then the 50,000 and 106,110 values set forth in the
equations for the FI and SI shall each be reduced to the
respective amount determined by the product of said amount and
the'ratlo of CW to 106,110 AF.




Exhibit €
Exsmoles of Reduction Under Section 3.2

Example A--50,000 Acre-foot Reduction
{C8A Programs Completed)

Assumptions on Use Absent Reduction:

PYID (Exclusive qf its Third Priority Mesa Land) & Yuma Project, Reservation Division
~lip _ : :
PVID for its Third Priority Mesa Land
VD
11D, PVID for its Third Priority Mesa Land, and CVMD Subtotal
Conserved Water (MWD)
Totat

Limitation

Reduction Required

Allocation of Reduction Reguired;
First Increment
50,000

Conserved Water {MWD)

50,000 - [50,000 x (20,000 + 430,000 /7 (105,110 + 3,343,890))
PVID for its Third Prierity Mesa Land '

50,000 x (20,000 7 (106,110 + 3,343,890)]
WD : o
50,000 x £430,000 7 {106,110 + 3,343,890}

Jotat

Calendar
Year
Use
{acre-feeat)

2,893,890
20,000
430,000
3,343,890

106,110

3,900,000

- 3,850,000

50,000

{acre-feet)

43,478
290

6,232

50,000 -




Example n--iao,ggg Acre-foot Reduction
JE2A Programs Completed)

Assumptions on Use Absent Reductions

PVID (Exclusive of its Third Priority Mesa Land) & Yuma Project, Reservation Division

11D
PVID for its Third Priority Mess Land
cviD

11D, PVID for its Third Priority Mesa Land, and VWD Subtotal

Consm;v'ed Water {MWD)

Total

Limitation

Reduction Required
Allocation of Reduction Required:

First Increment

50,000 / (105, 110 + 2,943, 390) 7 (105,110 + 3,393,890)1 = 57, 3?7
Congserved Water (MWD}

57,377 - (57,377 x (20, 000 + 430,000) 7 (105,110 + 3,393,890)1
PVID for its Third Priority Mesa Land

57,377 x (20,000 7 (105,110 + 3,393 890)!
cvin

57,377 x (430,000 7 (106,110 + 3,393,590))

Total

Remaining Reduction Required

Second Increment _
100,000 - 57,377 = 42,623
PYID for fts Third Priority Mess Land
42,623 x 20,000 / (106,110 + 3,393,890))
cviin
42,623 - 244

Total
Total Reduction: First and Second jncrements
HHD

PVID for fts Third Priority Mesa Land
cvwo

Total

Calendar
. Year
Use
{acre-feet)

2,943,890
20,000
430,000

3,393,870

106,110,

3,950,000

3,850,000

100,000

~ (acre-feet)

50,000
328

7,049

57,377

42,623

244
42,3719

42,623

50,000
572
49,428

100, 000 .
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INTRODUCTION




1 Program Overview




1 Program Overview

January 1990 marked the inception of construction activities by the Imperial Irrigation District {{ID) to
implement 15 new projects in the Water Conservation Program (Program). These projects were identified
in the landmark December 1988 Water Conservation Agreement (Agreement) between !ID and the
Metropolitan Water District of Southern California (MWD) and in the December 1983 Approval Agreement
among 1D, MWD, Palo Verde Irrigation District (PVID) and Coachella Valley Water District (CYWD). Major
construction work was completed in December 1997 while construction of the last project was compieted in
September 1998. While the Program focused primarily on modemizing and rehabilitating 11D’s distribution
system, it included on-farm water management projects that permit greater water management flexibility for
farmers and opportunities for farmers to -apply water more effectively. In some cases, distribution system
and on-farm management improvements are so interrelated that they increase the effectiveness of each
project in the Program. .

The Agreement called for a Program Coordinating Committee (PCC) to secure effective cooperation and
interchange of information and to provide consultation; review, and approval on a prompt and orderly basis
between [ID and MWD in connection with various financial, economic, administrative, and technical
aspects of the Program. The PCC has three members, an lID representative, a MWD representative, and a
chairperson who serves at the pleasure of the IID and MWD representatives. The Approval Agreement
calied for a Water Conservation Measurement Committee (WCMC) to provide an orderly basis, among the
parties, for verification of the amount of water conserved and different amounts conserved by the individual
projects. Membership of the WCMC is comprised of all members of the PCC, plus one representative each
from PVID and CYWD, The PCC chairperson also serves as the WCMC chairperson.

All Program actions of the PCC are to be approved by a majority vote. WCMC decisions, however, are to
~ be approved by unanimous vote. If unanimity is lacking, the matter is taken up according to a dispute
resolution procedure set forth in the Approval Agreement. As part of its duties, the WCMC was to
designate one or more consultants with recognized competence in water conservation and measurement
activities to advise the WCMC on measuring devices and techniques to be used fo measure water
conserved from Program projects. In addition, the consultants, which group came to be known as the
~ Conservation Verification Consuitants (CVC), were to prepare and present to the WCMC an annual report

on the estimated amount of water conserved by the Program and each project thereof. Membershlp of
these committees is shown in Table 1.1. : :

-In summary, the Agreement provided for water conservation from 17 projects constructed by 11D under the
. Program - two pre-Program augmentation projects and 15 projects to be newly constructed. Projected
‘water conservation when the final project was to be placed into operation was 106,110 acre-feet (AF) of
water per year. MWD funded all costs of the 15 new projects in retumn for having this additional amount of
Colorado River water available for diversion through its Colorado River Aqueduct. The IID and MWD
service areas in relation to the Colorado River, and the MWD Colorado River Aqueduct are shown in
Figure 1.1. The location of Program projects within IID's service area and the Program Cost Summary by
Project are shown in Figure 1.2 and Table 1.2, respectively.
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Table 1.1 1ID/MWD Water Conservation Program Committee Hembership

Program Coordinating Commlttee

Joseph Summers, Chairman (Summers Englnearing, Inc.)
Jesse Silva (IID)
Kirk Dimmitt (MWD}

Water Conservation Measurement Committee

- Joseph Summers, Chairman {Summers Engineering, inc.)
Kirk Dimmitt (HWD)
Jesse Silva (liD) - _
Bob Krieger (Krieger;& Stewart, CVWD)
Gerald Davisson (PVID)

Conservation Verification Consultants

Jack Keller (Keller-Bllesner Engineering)

Grant G. Davids (Davids Engineering, Inc.)

Joseph L. Burns (Murray, Burns and Keinlen)

John Teerink (Bookman-Edmonston Engineering, inc., Deceased)
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Concrete Lined Canals

Major Roads ‘
Trifolium Interceptor
Plum-Oasis Interceptor
Mulberty-D Interceptor
Main sid Lateral Canals
Trifoliumn Interceptor Ares
Plum-Obssis Interceptor Area
Mulberry-D Interceptor Area
Drip Systems
Tailwater Return Systems
Automated Structures
Non-Leak Gates

“IIDMWD Reservoirs

IID Reservoirs
Linear Move Systems
Systemwide Monitoring Sites

GALLEANO -
RESERVOIR

Salion

Seq N —a
7 N

-ill-’ﬂ’gﬁ*l||||l

WILLEY L4 Hn,
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ASINGH RESERVOIR

g

Seale in Miles

o s 4 s
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Figure 1.2 Location of IID/MWD Conservation Projects
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‘Table 1.2 Cost Summary by Project

Budgeted 1960

1999 Water Conservation

Report Total Capital
Section | - Project Cost . O8M'’ AF' Cost $/AF
3 |1 Robert F. Carter Reservoir -
$0 $0 4110 $0
2 South Alamo Cahal Lining ' '
Phase | ' $0 $0 510 50
4 |3 Plum-Oasis Lateral Interceptor
$5,842,677 $263,406 . '
$5,173,429 (19838%) $1985,159 (19888%) 9,000 $69 (1988%)
8. Trifolium Lateral Interceptor : : : . -
: $14,097,856 $381,142
$10,898,037 (19889) $282,390 (19883) 14,560 $81 (1988%)
17 Mulberry-D Lateral Intercepior . : ,
$8,842,272 - $374,792 _
§7,117,278 (19888%) $277,685 (1988%) 8,500 $102 (1988%)
- 5 |4 Galleano Reservoir :
E $2,257,927 $61,485
$2,018,030 (1988%) $46,555 (1988%) 4,470 $486 (1988%)
6 |5 SouthAlamo Canal Lining ' :
- Phase il $1,320,093 $0
$1,196,797 (19888) $0 (1988%) 900 $110 (1988%)
7 lateral Canal Lining
' $42,066,923 $1,500 .
. $37,262,567 (19889) ; §1,111 (19888} © 24,250 $127 (1988%)
10 Vail Supply Canal Lining _
i $167,102 $0
L _ $150,560 (19889) $0 (19888$) 10 $1,247 (19889)
11" Rositas Supply Canal Lining ‘
$568,529 $0 ;
. $506,622 (19683) $0 {1988% 130 $323 (19885)
16. Westside Main Canal Lining :
. : ) $1.901,328 $0 '
$1,661,009 (1988%) $0-(1988%) 260 © $536 (1988%)
7 19 12-Hour Delivery C - -
$0 $1,525,207 :
$1,130,034 (19835} 21,750 (1988%)
Singh Reservoir improvements
| $904,030 $61,590 _
‘ $689,736 (1988%) $45,632 (1988%) $57 (19889%)
8 |12 Won-Leak Gates
' $212,595 $10,421 -
$186,568 (1988%) $7,721 (1988%) 630 $37 (19888)
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- Table 1.2 Cost Summary by Project, continued

1999 Water Conservation

Report | Total Capital | Budgeted 1999 _
Section | Project Cost oM’ AF' Cost $/AF 2
9 |14 Imgation Water Management
$0 $207 565 —
$220,468 (1988%) 280 $787 (1988%)
10 |15 System Automation
: oo $12,918625 5$1,202,090
_ $11,205 562 (1988%) $890,635 (19885) 14,600 $125 (1988%)
11 |18 Additional Imigation Water :
Management $3,502,320 $335,627 '
$3,066,012 (1988$) $248,668 (1988%) 4540 $111 (1988%)
12 . |19 Program Coordinafion and. '
Verification - $17,432,682 _ $854,324
- $14,978,883 (19888) $558,883 (1968%)
6 Altemative Projects *
: 68,743 $0
$58,085 (19885) /§0 (19883}
22 Pinto Wash Detention : _
Reservoir’ _ $116,773 $0
$97,066 (1988%) $0 (1088%)
23 W3M Canal Seepage
* Recovery® $25,229 $0
$21,475 (19888%). $0 (19888)
' 24 EHL Canal Seepage -
Recovery® $68784 $0 :
$57,481 {19888%) $0 (1958%)
Insurance * ' :
' $0 $229,000
$169,667 (1988%)
. ‘ ‘ $112,314,488 $5,598,149 .
-TOTAL PROGRAM COSTS $96,455,287 (1988%) | $4,147,699 (1988%) | 108,500 $127 (1988%)
19888 Cost per AF = - $127

' Budgeted O&M_ and water conservation volume are subject to change which will affect Annual Cost per AF calcuiated

? Without pro-rata share of Project Management and associated verification costs, which costs are included in -
Total Program Cost per AF
Cost per AF is calculaied based on 43. 75»year period, total construction phase (8.75 years) plus Q&M (35 years),
with an 8% discount rate. Capltal Recovery Factor = 0.08285 (43.75 years at 8%)

3 Capital expenditures for studies of potential completion projects not required o meet Program water conservation objechves

4 Program costs for insurance through 35—year operation and maintenance agreement period
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2 Imperial Imigation District

Each year between 2.6 to 3.2 million acre-feet of Colorado River water are diverted at Imperial Dam near
Yuma, Arizona and conveyed westward 82 miles via the All-American Canal (AAC) into the imperial Valley.
Once in the Valley, the AAC more or less follows the district's southern boundary, near the United Stales-
Mexico boundary. In addition to supplying water for municipal and industrial uses, |ID delivers water year-
around to some 5,600 farm turnouts thal serve over 460,000 acres of irrigated cropland.

- Distribution System

IID distributes water through a canal system that consists of approximately 200 miles of main canals and
1,475 miles of laterals of which over 1,100 miles are concrete lined. In addition, 1D operates roughly 1,500
miles of drains that allow discharge to the Salton Sea of agricultural tile water and fieid runoff, or tailwater
(see Figure 2.1). ' :

The East Highline (EHL) Canal branches from the AAC and runs North along the eastern side of the
Valley. Laterals, generally spaced at J-mile intervals, originate from the EHL Canal and convey waler
. westward to irrigated lands lying generally between the EHL Canal and the Alamo River. These laterals are -
mostly straight, non-branching canals. :

The Central Main (CM) Canal branches from the AAC near the fown of Calexico and runs northward
through the central portion of the district, serving fand lying generally between the Alamo and New Rivers.
Laterals from the Central Main Canal run mostly nonhward and are typically branching laterals.

The Weslside Main (WSM) Canal is essentlally an extension of the AAC. It begins at Ihe district's

southwest corner and runs northward along the Valley's western side. Branching laterals serve the area

~ from the WSM Canal Heading to WSM No. 8 Heading at Sheldon Reservoir. Downstream of the No. 8
Heading, WSM laterals are mostly non- branchtng Lands served by these Iaterals generally lie between the

WEM Cana[ and the New River.

The canal system mcludes ten regulating reservoirs with a combined capacity of 3,372 AF (see Figure 2.1).
Characleristics of [ID’s main canal and lateral interceptor regulating reservoirs, five constructed under the
1IDIMWD Program and five by !ID prior fo the Agreement are prowded in Table 2. 1

Operatmg Organization and Procedures

iIDs main canals are operated through the Water Control Center (WCC), located at |ID Headquarters
Each Wednesday WCC staff prepares a master water order for the upcoming week (Monday through
Sunday) and submits the order to the Bureau of Reclamation. The master order is based on the IiD’s
Watermaster's judgement and historical deliveries. The master order can be, and typically is, modified
according to trends in water orders, weather conditions and other factors. Master schedule modifications
require four days of advance notice to the Bureau of Reclamation.

Three decentralized divisions operate the Iatera1 canal distribution system. Divisions receive waler orders
from growers, consolidate the orders and submit them to the WCC daily at noon for development of the
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Table 2.1' Characteristics of IID Main and Lateral Interceptor Canal Regulating Reservoirs

Reservoir Name | st Yea!' of | Capacity Principal Function Comments
Operation |  (AF) _ _ -
Program-Sponsored Reservoirs _ ,
' - Regulates flow in Westside Main Canal; | Completed prior to implementation of
| RobertF. Carter ' 1988 150 reduces main canal operaiional ID/MWD Program but included in the
' discharge into Trifoium Storm Drain. - | Program. o
. Regulates flow in East Highline Canal; .
Bemard Galleano | 1991 425 [reduces operational discharge into Z
_ ' Spill. : _
, |Regulates fiow from Plum-Oasis ‘Reservoir discharge is automated to
L * tinterceptor for supply into Redwood maintain constant discharge in
Carl C. Bevi 1992 253
enns Canal system. Redwood Canal at Lateral 5.
Regulates flow in Vail Supply Canal at | Operates with Young Reservoir. Also
_ , head of Vail Main Canal, including flow | regulates operational discharges from
Milas Russell, Sr. 1906 200  |from Mulberry-D North Interceptor. Rockwood Canal into Vail Supply
) ' ' Canal at Vail Main Heading.
. _ Regulates flow from Mulberry-D South } Operates in conjunction with Russelt
Young 1996 215 |interceptor. _ Reservoir. _
Regulates flow from Trifolium Reservoir discharge is automated to
, - Interceptor for supply into Vail Main maintain constant discharge in Vail
Louise K. Willey 1998 300 Canal system Main Canal at Lateral 3.
1 UD Reservoirs
' Regulates flow in East Highline Canal;
Kakoo Singh 1976 323 {reduces main canal operational
: Jdischarge. o
Regulates flow in Westside Main Canal,
J. M. Sheldon 1977 476  |reduces main canal operational
discharge.
Regutates flow in Central Main Canal;
Oscar Fudge 1982 300 (reduces main canal operational
discharges at No. 4 Spilk.
Reguiates fiow in Rositas Supply Canal;
H. “Red" Sperber 1983 470  |reduces main canal operational
discharge.
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next day’s operating plan. Because total available flow for the upcoming operational day is fixed ac¢ording
~ to the modified master schedule, demand for water and available supply typically do not match. If demand
~ exceeds supply, orders are carried over to a future operafing day, usuaily no more than two days beyond
when the water was desired. When supply is greater than demand, a carryover order from preceding days
is added to demand. By shifting water orders forward and backward in this way, daily demand for water is
matched to the available supply from the Colorado River. Storage levels in main canal regulating reservoirs
are also adjusted to help balance supply and demand discrepancies. .

Despite the intent to balance each day’s supply with demand, a number of operational factors can cause
differences between actual supply and demand within the system. Influential factors include variances
between water orders and actual demand due to farmers reducing or shutting off delivery early, changes in
canal losses from day to day, measurement or operator error in distributing flows, and other factors.
Drawing water from or putting water info main canal regulating storage reservoirs accommodates
mismatches between actual water demand and supply. The extent to which water deliveries are made both
reliably and flexibly while minimizing operational spillage depends primarily on the volume of regulating

storage available in the system and the ability tc move flow changes smoothly through the canals to the .
- resemnvoirs. - :

ID’s main canal system is segmented into six operating reaches defined by the location of the regulatlng
reservoirs (see Figure 2.2). The reservoirs absorb flow mismatches from the main canal reach upstream
and allow delivery of scheduled flows into the next reach downstream. The six operating reaches alcng
with thelr associated regulating reservoirs, are listed below.

1 AII-Amencan Canal Drop 1 1o Central Main Canal Check pool upstream of the check serves as a
small regulating reservoir.

East Highline Canal Reach 1, Heading at the AAC to Nectarine Check, Singh Reservoir.

East Highline Canal Reach 2, Nectarine Check to Niland Extension Heading, Galleano Reservmr
Central Main Canal, Heading at the AAC to No. 4 Check, Fudge Reservoir.

Westside Main Canal Reach 1, AAC Central Main Check to No. 8 Check, Sheldon Reservmr _
Westside Main Canal Reach 2, No, 8 Check to Trifolium Extension Heading, Carter Reservoir. |

h W W N

The operational procedures described above constitute an upstream canal control process, where

scheduled water deliveries are released into canals and routed from upstream to downstream according to
the operations schedule, The objective at flow control locations, such as main canal and lateral headings,
is to maintain scheduled deliveries. Between flow control locations, the objective is to use check structures
to maintain a targeted water level.

Program Accomplishments

Water conservation projects are listed in Table 2.2 and the 1999 water conservation accomplishments for |

each project are summarized in Table 2.3. Facility and cost summary details are provided in Sections 3
through 11. The Systemwide Monitoring (SWM) procedure developed to identify and explain lID system
performance trends and the automated data collection, quality control and retrieval capabiliies are
described in Sections 12 and 13.
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Table 2.2 Projects Included in ID/MWD Water Conservation Program

Project ~ Name Status

1 ‘Robert F. Carter Reservoir Augmentation, Completed 1
2 South Alamo Canal Lining, Phase | Augmentation, Completed ‘
3 " Plum-Oasis Lateral Interceptor. _ Completed _ o . .
4 Bernard Galleano Reservoir - Completed 3‘
5 South Alamo Canal Lining, Phase Il . 7 Completed
6 -Sperber Reservoir Qutist Deleted by PCC 2

7 . Laterai Canal Lining Completed ‘
8 - Trifolium Lateral interceptor Completed ;
9 12-Hour Delivery (12-HD) : Completed 1
10 Vail Supply Canal Lining Completed
! Rositas Supply Canal Lining Completed P
12 Non-Leak Gates ~ : - Completed _ '

| 13 Tailwater Assessment ~ Deleled in Approval Agreement * e

14 Irrigation Water Management Completed L
15  System Automation - Completed |
16 Westside Main Canal Lining, North Completed
17 Mulberry-D Lateral Interceptor . Completed
18 Additional Irrigation Water Management Completed '

N Pursuant fo Approvalr Agreement
2 Savings were found to be insufficient
3 Projects 17 and 18 were added to achieve the required savings
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o Projects

Table 2.3 Project Water Conservation Summary for 1999 and 2000

1999 Water Projected 2000
Conservation ~ Water Conservation
Savings (AF) Savings {AF)
Augmentation Program (Projects 1 and 2) 4620 4,610
Lateral Interceptors (Projects 3, 8, and 17) | 32.,060 34,230
Reservoirs {Project 4) 4470 4530
Concrete Lining - Main and Lateral Canals 25,550 25,550
(Projects 5, 7, 10, 11-and 16)
12-Hour Delivery (Project 9) 21,750 21,730
Non-Leak Gates {Project 12) 630 630
. Iigation Water Management (Project 14) 280 110
System Automation (Project 15) 14,600 14,000
Additional Irrigation Water Management (Project 18) 4,540 4,070
TOTAL 108,500 109,460
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3 Augmentation Program (Projects 1 and 2)

1ID used a Stale loan to construct Carter Reservoir {see Figure 3.1) and complete South Alamo Canal

Lining Phase |. These projects were completed prior to finalizing the Approval Agreement. However, the
Approval Agreement provided that 1D would make water conserved from Projects 1 and 2 available for
MWD'’s use, and designated these projects as an augmentation program. IID pays ali annual direct costs
for these two projects. For full descriptions of Carter Reservmr and of South Alamo Canal Lining Phase |,
see Sections 5 and 6, respectwely

The Carler Reservoir Project and South Alamo Canal Lining Phase 1 Facility Summary details are
provlded in Table 3. 1
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- Table 3.1 Augmaniation Program Facilities Summary

Reservoir Robert F. Carter
Area (acres) 32
Capacity (AF) 350
Maximum Depth (ft) 11.3
Inlet capacity {cfs) 150
Outlet o Pump
Outlet capacity (cfs) 50
Inlet Westside Main Canal
Outlet . Trifolium Extension Canal
Date of Completion September 1988
Canal Lining : South Alamo Canal Phase |
Reach, Length & Delivery 31 to Alamo River Spill 2.05 miles 6'x 70" ¢ 1.5:1
Cross-section  Lateral 54, Delivery 43t0 43 |  05miles | 2 x38"s 2'x36" g 1.25:1
Date of Completion September 1989 | |
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4 Lateral Interceptors (Projects 3, 8, 17)

A lateral interceptor consists of an open, concrete-lined canal that collects and transports both operational
discharge and farm delivery water that remains in the distribution system when a farm turnout is closed

{returned water). The operational discharge and returned water flows into the interceptor canal from the

ends of several lalerals and is transporied to a storage reservoir to be used in another part of the
distribution system. Three lateral interceptor projects were constructed, which serve some 83,436 acres,
approximately 18 percent of [ID’s lrngated service area.

The Plum-Oasis, Trifolium, and Mulberry-D Iaterai interceptor projects were constructed as part of the

~ IDIMWD Program (see Figure 4.1, map). Interceptor canal and reservoir sizes were based on lID's
" historical delivery data and field measurements of operational spill for the included laterals. By analyzing

these data, expected flow rates were forecast, as was the duration and timing of return deliveries and
operationat spill. Iniial sizing of the Plum-Oasis Lateral Interceptor was based on accommodating 100
percent of early shutoffs 90 percent of the time. Experience with the Plum-Oasis Lateral Interceptor
showed that this sizing criterion was too liberal, and the criterion was adjusted downwards for the Trifolium
and Mulberry-D Lateral Interceptor Canals.

Al reservoir facilities are automaled, and automated drop-leaf gates (ADLGs) control flow from each

intercepted lateral (see Figure 4.2). When raised; these gates provide delivery head for farm gates near .

" the ends of the laterals. When lowered, they allow water to flow into the interceplor canal. This

instantaneous flow control essentially eliminates operational spill to drains other than for the purpose of
flushing water to remove silt and algae growth or when deliveries from laterals are required downstream of
the lateral interceptor. Waler collected in the lateral interceptor canal is transported to a reservoir from

~which it is discharged into another part of the distribution system -

An ADLG located near the end of each lateral aliows spill to the drain, as needed. These gates functionas

~ measurement structures for determining the amount of flow from the laterals to the drains. When the
~ interceptor canal is located at the end of the faleral, the gate that controls ﬂow io the drain or river is also at

the end of the lateral.
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Figure 4.2 Automated Drop-Leaf Gate {ADLG} Sites
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Plum-Oasis Lateral Interceptor Project Description

The Plum-Oasis Lateral Interceptor Project serves eight East Highline Canal laterals. Main project features -
are the Plum-Oasis interceptor canal, which collects water from the Plum, Pine, Palm, Pomelo, Pepper,
Township, Oat and Oasis Laterals; the Bevins Reservoir; and a pumping plant and piping system thai
deliver water from the Bevins Reservoir to the Redwood Canal (See Figures 4.3 and 4.4).

Re-regulaled waler from the Bevins Reservoir is pumped across the Alamo River into the Redwood Canal
allowing D to more effectively meet demands in the service area downstream of Redwood Lateral 5. The
Redwood Canal check at Lateral 5 is automated to aflow Water Control to set the pond level, with water
level sensors installed at the check controlling the pumps in Bevins Reservoir, With this control, flow
passing the check automatically meets downstream flow requirements. Thus, in addition to capturing water.
.from the Plum-Oasis service area, service is improved in the area downstream of Redwood Laterai 5, and
Redwood Canal spillage reduced.

- A broad-crested weir {(BCW) was constructed in the interceptor canal downstream of the inflow from the
Oasis Lateral and upstream of the discharge inte Bevins Reservoir. An automated drop-leaf gate atf the
end of the interceplor canal is used to measure any inferceptor canal spill to the Alamo River. The -
difference between the BCW measurement and interceptor canal spill measurement provides an estimate
- of dtscharge info Bevins Reservoir.

Automated gates located at the end of the lalerals maintain head for deliveries and measure any lateral
spill. These automated facilities provide information via telemetry directly to 1ID's Water Control Center. -
Data required for conservation verificalion are transmitted from the Water Control Center to iiD's Water
Information System (WIS) where they are processed to determine rate and volume of flow.

Repreéenlative features are shown in Figures 4.5 and 4.6, Plum-Oasis Lateral Intercéptor Faciﬁty and Cost
Summary details are provided in Tables 4.1 and 4.2, '

A complele description of Bevins Reservoir is provided in Section 5.
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A

Plun-Ossis Lateral Interceplor Area Map Beving Reservoir

Pepper Interface Gate from Upstream Pepper Interface Gate and Spill from Downstream

Figure 4.5 ID/MWD Project 3 Plum-Oasis Lateral Interceptor :
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Bevins Reservoir Gravity Inlet and Plum-Casis Bevins Reservoir Pump Qutlet to Redwood '-
Lateral Interceptor Spill Canal System

Figure 4.6 IID/MWD Project 3 Plum-Oasis Lateral Interceptor

Page 31



(This page intentionally lefi blank)

Page 32




__ Trifolium Lateral Interceptor Project Description

The Trifolium Lateral Interceptor Project, which has an East and a West interceptor canal, serves 14
Westside Main Canal laterals and two main canals. The East interceptor canal flows westward, capturing
flow from 11 laterals and one main canal: Spruce Lateral 6, Spruce Main Canal, Tamarack Lateral, Timothy
Lateral, and Trifolium Laterals 2 through 9. The West intercepior canal collects flow from Trifolium Laterals
10, 11 and 12. From the confluence of the East and West interceptor canals, flow is conveyed northward
by gravity to Willey Reservoir. Intercepted spill originating in the Vail Main Canal is conveyed at Vail Lateral
7 Heading by grav:ty via pipeline southward across the New River into Willey Reservoir (see Figures 4.7
and 4.8).

All flows captured by the Trifolium Lateral Interceptor Project are re-regulated in the Willey Reservoir.
Pumps provide the pressure needed o convey water northward from Willey Reservoir across the New
River into the Vail Main Canal upstream of Vail Lateral 3 Check. Since the Trifolium Transmission Pipeline
connecis to the Vail System at Vail Lateral 3 Heading, the yield from Willey Reservoir is used to help meet
the demand for delivery gates on Vail Laterals 3 through 7 and to direct deliveries from the Vail Main Canal
downstream of Lateral 3. :

A bfoad-bresled weir. (BCW) was constructed downstream of the confluence of the East and West
interceptor canals and upstream-of the Willey Reservoir discharge. An automated gate at the end of the

“interceptor canal is used to measure any spill that may occur. The difference between the BCW and

interceptor canal spill measurements provides an estimate for fiow into Willey Reservoir. Automated gates
located at the end of the laterals are used to measure any lateral spill. These automated facilities provide

~ information via telemetry to 11D's Water Control Center. Each night, data are transmilted from the Water

Control Center fo 1ID's Water Information System (WIS). Processed data are used to determine rate and
volume of flow for conservahon verification determinations.

Willey Raservoir, Pumping Plant and Pipsline are shown in Figures 4.9 and 4.10, Trifolium Latéral
Interceptor Facility and Cost Summary details are provided in Tables 4.1 and 4.2,

A complete description of Willey Reservoir is provided in Section 5.
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Trifolium Lateral Interceptor Project Area Map - |

Trifolium Lateral |nterceptor_Can"al, downstream
of Trifolium Lateral 4

Trifofium Laterat Interceptor Canal Spil
just downstream of the BCW

Figure 4.9 IDAMWD Project 8 Trifolium Lateral Interceptor
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ifolium Lateral 4 Interface to Trifolium
Lateral Interceptor Canal

Trifolium Lateral Interceptor BCW just
upstream of Willey Reservoir




Wiliey Reservoir

Pumping Plant at Willey Reservoir

Figure 4.10 ID/MWD Project 8 Trifolium Lateral Interceptor
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Mulberry-D Lateral Interceptor Project Desctiption

The Mulberry-D Lateral Interceptor Project captures flow from 13 East Highiine laterals and the Vail Supply
Canal. Captured water, re-regulated in the Young and Russell Reservoirs, is released to help meet
demands in the Vail Main Canal service area, downstream of Russell Reservoir (see Flgures 4.11 through
4.13).

The project features a South and & North interceptor canal. The South interceptor canal captures water
from the Mulberry, Malva, Mayflower, Marigoid, Standard, Narcissus, Netlie and Nuimeg Laterals. This
water is stored in the Young Reservoir. Re-regulated waler flows from Young Reservoir into the Vail
Supply Canal by gravity. Nulmeg Lateral has no spil, as it discharges directly into the Vail Supply Canal
downstream of the Young Reservoir interconnection and upstream of Drop 41. Similarly, intercepted water
collected in the North interceptor canal from the B, C, and D Laterals discharges directly into the Vail
Supply Canal upstream of Drop 41 and downstream of the Young Reservoir interconnection.

Automation at Vail Supply Canal Drop 41, which is actually a weir, allows Water Control to set a level such
that a constant flow is maintained over the weir. When this leve| flictuates, the automated gate at the
Young Reservoir interconnection with the Vail Supply Canal adjusts automatically so flow at Drop 41 will
equal the flow set by Water Control. Young and Russell Reservoirs are operated lo -tegulate flow
fluctuations due to discharge from Nulmeg Lateral and from the North interceptor canal, which oollects_
discharge from the B, C and D Laterals, into the Vail Supply Canal.

A broad-crested weir (BCW) was constructed in the South interceptor canal between the inflow: from the

fast lateral and the interceptor canal. The weir measures flow to the Young Reservoir or to Vait Supply

Canal through the emergency spill. A sharp-crested weir (SCW) constructed in the North interceptor canal
just upstream of the outlet o the Vail Supply Canal allows measurement of that flow. Given the design of
the Mulberry-D Lateral Interceptor, there is no possibility of interceplor spillage. As with the Plum:Oasis
Lateral Interceptor, an automated drop-leaf gate (ADLG) located at the end of each lateral is used lo
measure lateral spillage. These automated facilties provide information via telemeiry to IID's Water Control
Center, transmitting data reqtiired for conservation verification from the sile to {ID's Water Information
System (WIS) where they are processed to determine rate and volume of flow.

Young and Russell Resenvoirs and the Mayflower Interface Gale are shown in Figure 4.14. Mulberry-D
Lateral Interceptor Facility and Cost Summary details are provided in Tables 4.1 and 4.2.

A complete description of Young and Russell Reservoirs is provided in Section 5.
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Russell Reservoir, Vail Main Canal Mayflower Interface Gate, Mulberry-D Interceptor,

PLC Terminal, Solar Panel, Antenna, Automated
Drop-Leaf Gate {ADLG), and Stilling Well

. _ Figure 4.14 IID/MWD Project 17 Mulberry-D Lateral Interceptor
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Table 4.1 Lateral Interceptor Facllities Summary

Page #d

December 1996

Interceptor " Plum-Oasis Mulberry-D Trifolium
__Length (miles) - 5 8.25 10.9
Intercepted Laterals 8 1 15
Service Area (acres) 22046 31,000 30,000
Reservoir(s} Bevins Young & Russell Willey
Pipeline ' 975 .feetof2 " L 21,909feetof45"
diameter diameter
Dafe of Completion | November 1992 |  February 1996 January 1998
Reservoirs Bevins Young _Russell | ‘Willey
Area (acres) 37 47 29 51 -
Capacity (AF) 253 275 200 300
Maximum Depth (ff) 12.9 9 - B3 7
Injet capacily (cfs) 165 100 100 490
Outlet ~ Pump Gravity Pump - -Pump
~ Qutlet capacity (cfs) 50 100 50 5
Qutlet Redwood Canal | Vail Supply Canal Vail Main Canal Vail Main Canal
Date of Completion | November 1992 February 1996 | Janu’ary?QQ&’

i
L
i
k.




Table 4.2 Lateral Interceptor Cost Sdmmary

A o Budgeted 1999 1999 Water Conservation
Interceptor System Total Capital Cost
plor Sy i 0&M' AF ' Cost $/AF ?
Plum-Oasis $5,842,677 (Actual) $263,406 (Actual) .
$5,173,429 (1988%) $195,159 (19685) 9,000 $69 (1988%).
Trfolium $14,097,856 $381,142 |
| $10,898,037 (1988%) | = $282,390 (19689) 14,560 $81 (1088$)
Mulberry-D $8,842,272 $374,792 | _
_ $7,117,278 {1988%) $277,685 (1988%) 8,500 $102 (1988%)
Total $28,782,805 $1,019,340 |
$23,188,744 (1988$} $755,234 (1988%) 32,060 $84 (1988$)
1ssss CostperAF =  $84 |

Budgeted O&M and water conservation volume are subject to change which will affect Annual Cost per AF

Wlthout pro-rata share of Project Management and associated verification costs, which costs are inciuded in the Tota!
Program Cost per AF :

_ Cost per AF is calculated based on 43.75-year period, total construction phase (8.75 years) plus O&M period (35 years),
. with an 8% discount rate.

Capital Recovery Factor = 0.08285 (43.75 years at 8%)
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5 Reservoirs (Projects 1, 3, 4, 8,9, 17)

ANl reservoirs that are part of the |{D/MWD Program are described in this section. These include two
regulating reservoirs, Carter and Galleano; a pumping plant addition at Singh Reservoir; and four
interceplor reservoirs, Bevins, Young, Russell, and Wiliey. ID/MWD reservoir -locations are shown in .
Figure 5.1.

Carter Reservoir was included under the IID/MWD Augmentation Program, while Galleano Reservoir was a
stand-alone project built under the IID/MWD Agreement. A pumping plant was installed at the existing
Singh Reservoir, as part of the 12-Hour Delivery Project, to offset East Highline Canal fluctuations caused
by increased flexibility. Bevins, Young, Russell, and Willey Resetvoirs were construcied as part of fne three
IDMWD lateral interceptor projects. _ - -

Carier Reservoir, consiructed in 1988 by lID, was funded by a loan from the Stale of California under the
" Clean Water Bond Law of 1984, The teservoir project was subsequently incorporated into the lIDMWD
~ Conservation Agreement as an Augmentation Program project to conserve 4,600 affyear. The reservoir
- and related Westside Main Canal spill facilities are described in |ID’s December 1990 Carter Reservoir
Water Conservation Verification = Reporf 1, which was submitted to the California Department of Water
Resources, Office of Water Conservation, as required by the reservoir construction loan,

Carler Reservoir has an operating capacity of 350 acre-feet, a maximum surface area of 31 acres and a '
depth of 10.4 feet. Water enters the reservoir through a 150 cubic feet per second (cfs) gravity inlet and is
discharged through a pumping plant with a capacity of 50 cfs. Water was first diverted into Carter Reservoir
in September 1988, Carter Reservoir is designed to conserve opetational discharge from the end of the
Wesiside Main Canal. The conserved water is discharged from the reservoir into the Trifolium Extension
~ Canal. The reservoir features a compulerized confrol system and a specially designed area for recreational
fishing. A five-foot dike impounds water within the fish habitat area, with a sandy beach for fishing access
(see Figure 5.2). Carler Reservoir Facility Summary details are provided in Section 3, Table 3.1.

Galleano Reservoir has an operating capacity of 425 acre-fest, a maximum surface area of 40 acres and
a maximum depth of 21 feet. Water enters the reservoir through a-150-cfs gravity inlet and is discharged
through a pumping plant with a capacity of 75 cfs. The reservoir, which was placed in operation in October
1991, allows 11D to conserve excess fow previcusly discharged to Z Spill and, thence, directly into the
Salton Sea. Galleano Reservoir, which is located at the terminus of the East Highline Canal, supplies water
to farmiarid beyond this point via the Niland Lateral Canal Extension. The tesetvoir location and the fact
that it is totally automated and self-conirolled aliow IID to balance shortfalis and overages in the East
Mighline Canal, providing more uniform water delivery to downstream users. The reservoir wes designed
with an enhanced fisheries habitat and a test site for waterfow! habitat development (see Figures 5.3, 5.4
- and 5.5). Galleano Reservoir Facility and Cost Summary details are provided in Tables 51and52.

Singh Reservoir, which was built by IID, is located next to the East Highline Canal, near.the Vail Supply -
Heading and above the Nectarine Check (see Figures 5.6 and 5.7). The reservoir was designed to recsive
-surplus water from the East Highline Canal that would be diverted into the Vail Supply Canal when
required. The reservoir's operating capacity is 323 acre-feet, with a maximum surface area of 32 acres and
a maximum depth of 11 feet. The reservoir was constructed with a gravity inlet-outiet that has a fiow
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——— Main and Lateral Canals
QALLEANG - Major Roads
RESEAVaR M- Reservoirs
NILAN|
hd —

Salion

Figure 5.1 Location of IID/MWD Reservoirs -
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Carter Reservoir Pumping Plant _ Carter Reservoir Pumping Pient

Figure 5.2 IID/MWD Project 1 Carter Reservoir
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East Highline Canal Inlet to Galleano Reservoir Galleano Reservoir Pumping Plant

Figure 5.5 IID/MWD Project 4 Galleano Reservoir
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Table 5.1 Galieano Reservoir Ifacililies Summary

Reservoir Galieano
Area (acres) 40 -
Capacily (AF) 425
‘Maximum Depth (ft) 21
inlet capacity (cfs) 150

~Qutlet- Pump
Outlet capacity {cfs) 75
Outlet ' Niland Extension Canal
Date of Operation October 1991

Table 5.2 Gallezrno Reseivolr Cost Summary

Reservoir Total Capit.al'.é'ost - BUdgétpd11999 1 | 1999 Waﬁe_r Conservation ,
RN oam ! - . AF1 Cost $/AF ©
Galleano $2,257,927 (Actual) B - $61,485 (Actual) |. - |
' 32018030 (1008%) | $45555(19888) [~ 4,470 $48 (19838)
Total $2251927 setass | - :
| $2,018,030 (19888) $45,555 (19888%) 4,470 $48 (1988%)
1988$ Cost per AF = $48 :

, ! Budgeted O&M and water conservation volumme &re subject to change which will affect Anriual Cost per AF

2 Without pro-rata share of Project Management and assocnted verifi wtion costs, which costs are inciuded in the Total

Program Cost per AF

Cost per AF i is caiculated based on 43, 75-year period, total construction phase (8.75 years} plus Q&M penod (35 years),

with an 8% d;scount rate,

Capltal Recovery Factor = 0.08285 (43.75 years at 8%)
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Pumping Plant at Singh Reservoir

Figure 5.7 IID!MWD Project 8 Singh Reservoir Pumping Plant
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capacity of 100 cfs. In 1997, a pumping plant with & capacity of 75 cfs was approved as a faciliies

improvement under the IiD/MWD Agreement. The pumping plant, completed in September 1998, aliows -

water fo be pumped from the reservoir back into the East Highline Canal. In this way fluctuations resulling
from additional on-farm flexibility are reduced. A discussion of on-farm flexibility may be found on page 65.

Singh Reservoir Pumping Plant Facility and Cost Summary details are provided in Section 7, Tables 7.1

an_d 7.2,

A project involving the outlet of Sperber Reservoir Was deleted from the Program when the water savihgs
polential was found to be inadequate fo mest Program guidelines. :

Descriptions of the four reservoirs -~ Bevins, Young, Russell, and Willey -- constructed as part of the three
IID/MWD lateral interceptor projects follow. - S

Bevins Reservoir, part of the Plum-Oasis Lateral Interceptor Project (see Section 4), has an operating
capacily of 253 acre-feet, a maximum surface area of 37.36 acres and @ maximum depth of 12.9 feet.
Waler enters the reservoir through a 165 cfs gravity inlet and is discharged through a pumping plant with
50 cfs capacity. The reservoir, placed in operation in November 1992, allows IID to conserve fiow that

‘previously discharged o the Alamo River and, thence, directly into the Salton Sea. Bevins Reservoir is
located near the mid-point of the Redwood Canal, and supplies water to farmland downstream of this point

via the Redwood Canal and its laterals. The reservoir iocation and the fact that it is totally. automated allow

ID to balance shortfalls and overages in the lower Redwood Canal service area, thus providing more
uniform waler delivery to downstream users, The reservoir was designed lo provide farmers with a virtual
demand delivery system where they can shut off or receive water whenever the need arises.

Young Reservoir, which is part of the Mulberry-D Lateral Interceptor Project (see Section 4), has an
operating capacity of 275 acre-feet, a maximum surface area of 47 acres and a maximum depth of 9 feet
Water enters the reservoir through a 100-cfs gravity inlet. Water can enter the reservoir both from the
South Mulberry-D Interceptor Canal and from the Vail Supply Canal. A gravity outlet with a flow capacily of
100 cfs is used to discharge reservoir storage into the Vail Supply Canal, as needed, for downstream
users. The reservoir, which is located at the end of the South iriterceptor- canal, stores water for
downstream users in the Vail Main Canal. Young Reservoir was placed in operation in February 1996.

Russell Reservoir, constructed as part of the Mulberry-D Lateral Interceptor Project (see Section 4), is

- located immediately West of the Vail Supply Canal Spill fo the Alamo River (near the previous location of .-

Northend Dam). Russell Reservoir is designed to capture fiow that historically spilled to the Alamo River,
primarily from Rockwood Canal and Nectarine Lateral A discharge. Neclarine Lateral A discharges directly
to the Vail Supply Canal downstream of Drop 41. Rockwood Canal discharge is just upstream. of the
“reservoir inlet. The regulating capability of the Russell Reservoir also allows reduction of Vail Main Canal
spills to the New River near the Vail Lateral 7 Heading. The 8.3-foot deep, 29-acre reservair has an active
storage capacily of 200 acre-feet. lis inlet flow capacity is 100 cfs; and two outlet pumps provide an outlet
fiow capacity of 50 cfs. Russell Reservoir was placed info operation in December 1996. :
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Willey Reservoir, which is part of the Trifolium Lateral interceptor Project (see Section 4), has an active
storage capacity of 300 acre-feet (AF). The reservoir area is 51.2 acres and its maximum depth is seven
feet. It has an iniet flow capacity of 190 cfs, and two pumps provide an outlet flow capacity of 51 cfs. Willey
Reservoir was placed into operation in January 1998. Each aftemoon, IID Water Control Center operators
estimate the vield that can be delivered from Willey Reservoir during the next operational day. That yield
(along with yields from Young and Russell Reservoirs) is subtracted from the next day's water orders for
the Vail Canal system to establish the amount of water to be delivered to the Vail Supply Canal from the
East Highline Canal. The yield is determined by converting the Wiiley Reservoir storage, as observed each
aftemoon, into a constant flow rate that can be sustained during the next operational day. No allowance is
made for captured flows that may occur the next day. :

Interceptor Reservoirs' Facility and Cost Summary details are-pfovidéd in Section 4, Téblgs 4.1and 4.2.
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6 Concrete Lining - Main and Lateral Canals (Projects 5, 7, 10, 11, and 16)

To reduce seepage from {ID's delivery system, concrele lining of selected sections of main and lateral
canals was included in the ID/MWD Agreement. Main canal lining projects included portions of the South
Alamo, Rositas Supply, Vail Supply, and Westside Main Canals. For lateral canals, the objeclive was to
line sections throughout HD's service area where the cost per projected acre-foot (AF) of conservation

~savings would have a total life-cycle cost of $125/AF per year or less in 1988 doliars, The locations of

sections of main and lateral canals that were lined are shown in Figure 6.1.

* Main canal lining activities, initiated in 1989, were completed in 1992, In all 13.3 miles of main cana.ls were:

lined including 2.55 miles of South Alamo Canal, Phase 1 by IID (Augrentation Project) and 10.75 miles
under the IID/MWD Program. Concrete lining of lateral canals began in 1990 and was oompleted in 1994

In all a total of 199. 7 miles of lateral canal were iined underthls program.

Typ1ca1 concrete canal sections and representative photos of main and lateral. canal lining are shown in
Figures 6.2 and 6.3. Concrele Lining - Main and Lateral Canais Facﬂlty and Cost Summary deta|ls are

~ provided-in Tables 6.1 and 6.2.
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Figure 6.1 Location of ID/MWD Main and Lateral Canal Lining Projects
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. Figure 6.2 Typical Concrete Canal Sections
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Main Canal Lining, South Alemo Canal

Main Canal Lining, South Ala.mo Canél Lateral Canal Lining, Orange Lateral
. Heading BCW

Figure 6.3 ID/MWD Projects 1, 2 and 7 Concrete Lining
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—

' Table 6.1 Canal Lining - Main and Lateral Canals' F_acilities Summary

R

Page 63

- : ' Vail Supply, Rositas, & -
Canal Lining South Alamo Phase 2 Lateral Canals Westside Main North Total
Length (miles) ‘ 3.2 199.7 - 7.55 210.45
Completion Date 1991 1994 1992 '
Typical Cross-sections 2 Bottom Width 4' Bottom Width 6' Bottom Width
Depth (inches) 24-60 42 - 72 54 - 96
Thickness of ' 20 25 25
Concrete (inches) -
Side-slope 1.25:1 1.5:1 1.5:1
Berm Width (inches) 4 4 4




Table 6.2 Canal Linirig'- Main and Lateral Canals Cost Summary

Lining g Total Capital Cost Budgeted 1939 1999 ‘:"aterc"“se”a.“"“ :
, : _ O&M _ AF " Cost §/AF
SouthAlamoll | §1320.083 (Acual) - $0 (Actal) | -
$1,196,797 (19883) ~ $0 (1988%) | 900 $110 (19888)
Lateral Canal $42’066’923 | 31,500 e :
- - $37,262,567 (1988%) $1,111 (19888) 24,250 $127 (19889)
Vail Supply Canal - $167,102 ' - $0 -
~ $150,560 (1988%) ' $0 (19888) 10 $1,247 (1988%)
" Rositas Supply Canal $568,529 _ %0 S _ :
- $506,622 (1988%) ~ $0(19888) 130 - $323 (1088%)
- _ ; $1,901,328 - $0 ' ' -
Westside Main Canal | o1 601,000 (1oe8s) | $0 (1988 260 | $536 (19885)
Total $46,023,975 11500 | o
: $40,797,645 (1988%) | $1,111 (1988%) $25,550 $132 (19888)
19885 Costper AF = §132

Budgeted O&M and water conservation volume are subject to change, which will affect Annual Cost per AF

2 Without pro-rata share of Project Management and associated verification costs, which costs are included in the Total

Program Cost per AF

Cost per AF is calculated based on 43. 75—year perlod total construction phase (8.75 years) plus O&M period (35 years),
with an 8% discount rate. '

Capital Recovery Factor 0.08285. (43 75 years at 8%)
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7 12-Hour Delivery (Project 9)

At thé inception of the HD/MWD Program, ID's delivery réquirement was that a water order mi_zst last for a
- 24-hour period. To provide an added element of fiexibifity for on-farm water management and to conserve
water resulting therefrom, the 12-Hour Delivery Project was included in the IID/MWD Agreement

Flexible water delivery, properly managed, will enhance on-farm imigation efficiency. IID has historically

provided growers with flexibility in delivery frequency and rate by generally providing water within a day of
its being ordered and by allowing growers to order almost any flow rate. However, until the 12-Hour
Delivery Project was adopted, the IID requirement was that water be taken in increments of 24-hours. This
- 24-Hour delivery requirement limited fiexibility in duration and did not always allow growers to make the -
most efficient use of delivered water.

The 12-Hour Delivery Project, which allows growers to take water deliveries in 12-hour increments (either
~ day or night), was designed to allow growers to match crop requirements by providing flexibility in imigation
duration. Under the provisions of this project, farmers can terminate delivery and leave any unused water
in the 11D system after 12 hours or at any time upon 3 hours nofification to 1ID. The unused water can then
~ be delivered to another user, routed to one of ID’s regulating reservoirs, which are described in Sect;on 3,
_ or returned to the main canal system.

12-Hour Delivery Rules

+  Growers must indicate the intent to take delivery for 12 hours at the time of order, and the delivery rate
must not exceed 7 cfs.

+ ~ Growers may arrange for a flow reduction in the last 12 hours of a 24-hour delwery, not to exceed & cfs
or 2 the delwery rate. : '

. Studies based on ﬁeld data and records show that most urused water is effectively captured and re-
delivered, resulting in net positive savings from the 12-Hour Delivery Project. As noted in Section 5, at the
Singh Reservoir a pumping plant with an outlet capacity of 75 cfs was added as part of the IID/MWD-
Program in order to mitigate fluctuations in the East Highline Canal downstream of the Reservoir due to
increasing use of the 12-hour deliveries by growers.

12—Hour Delivery Facility and Cost Summary details are proVided in Tables 7.1 and 7.2.
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Table 7.1 12-Hour Delivery Facilities Summary |

" Singh Res_ervoir ' 12-Hour Deliveries No. of lirigation
Reservoir Upgrade Pumping Plant ' _ Events
Area (acres) 32 2/1/90 - 12/31/98 181,518
Capacity (AF) 323
Maximum Depth (ft) 11
Inlet capacity {cfs) 100
Qutlet Pump
Qutlet capacity (cfs) 75
Outlet _ East Highline Canal
Date of Operation Oct-98
‘Table 7.2 12-Hour Delivery Cost Summary
' | . Budgeted 1999: - 1999 Water Conservation
Project Total Capital Cost : .
Fro oA osM' AF’ Cost $/AF*-
12-Hour Delrvery - $0 $1,525,207 (Actual) | - i _
: _ $1,130,034 (19888) 21,750 $57 (19888)
Singh Reservoir | §904,030 (Actual) | - $61590 -
Pumping Plant = | $689,736 (19889) $45,632 (19889) (19888)
Total $904,030 $1,686,797 - .
. $689,736 (19888) | $1,175,666 (1988%) 21,750 $57 (19888}
1983$ Costper AF = $§57 '

Budgeted O&M and water conservation volume are subject to change, whlch will affect Annual Cost per AF

2 Without pro-rata share of Project Management and associated verification costs which costs are mcluded in the: Total

Program Cost per AF

Cost per AF is calcuiated based on 43.75-year penoci total construction phase (8.75 years) plis O&M penod {35 years)
with an 8% discount rate.
Capltal Recovery Factor = 0.08285 {43. 75 years at 8%)
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8 Non-Leak Gates (Project 12)

Non-leak gates conserve waler by reducing the volume lost fo leakage through distribution. system (:ontrot

structures. Al selected water contro! sites, aluminum non-leak gates were installed to repiace leaking wooden
gates.

Out of 127 potential non-leak gate sites, ID Water Resources staff selected 25 o be investigated for inclusion
in the Non-Leak Gate project. These sites included 19 lateral headings, three mid-lateral spill sites, and three
lateral check structures. Based oh a flow leakage measurement prior to installation of the non-leak gate and -
the expected opporiunity time for each site, projected savings were determined. Based on these analyses,
hofi-leak gates were installed at 15 of the 25 investigated siles; howevet, in Fall 1996, the non-leak gate at
Spruce Main Check at Lateral 4 was removed from the project, leaving a total of 14 s:tes in the project.

- These Non-Leak Gates have been determined to conserve 630 AF each year.

The location of the Project 12 non-leak gates is shown in F;gure 8.1. A photo of a typical non-leak gate is

~ shown in Figure 8.2. Non-Leak Gales Cost Summary details are provnded in Table 8. 1
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. Typical Non-Leak Gate

- Hemlock Lateral 2B Heading Non-Leak Gate

Figure 8.2 IID/MWD Project 12 Non-Leak Gates
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Table 8.1 Non-Leak Gates' Cost Summary

1999 Water Conservation -

. o _ Budgeted 1999
.Prqect _ Total Capital Cost : O&M AF' Cost $IAF ?
Non-Leak Gales $212,595 (Actual) $10,421 (Actual) i
$186,568 (1988%) - $7.721 {19888) 630 $37 (1988%)
Total $212,595 $10,421 I
o $186,568 (19888) $7.721 (19888) 630 $37 (1988$)

19889 Cost per AF = $37
! Budgeted O&M and water conservation volume are subject to change, which will affect Annual Cost per AF

2 Without pro-rata share of Project Management and associated verification costs, which costs are mcluded in the Total
Program Cost per AF

Cost per AF is calculated based on 43.75-year perlod total construction phase (8.75 years) plus O&M penod {35 years).
with an 8% discount rete.

Capital Recovery Factor = 0.08285 (43.75 years at 8%)
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9 Imigation Water Management (Project 14)

Irrigation evaluations continue o be performed using portable on-farm water level sensors to monitor
delivery and tailwater fiow on selected fields. These evaluations, which are to continue throughout the life
of the project, suppori farmers in deciding what sort of irrigation management options they might adopt. In
addition, finear move and drip irrigation syslems were installed on a pilot project basis fo study the waer
conservation potential of such systems in the Imperial Valley (see Figure 9.1). '

Irrigation Evaluation Service

~ In 1995, 30 portable sensors, known as OWLS (On-Farm Water Level Sensors) were purchased to record
the amount of water entering a field through the delivery gate and leaving the field through the tailwater
box. The sensors, which taks a reading every 10 minutes, are left in place for the duration of an irrigation
" evenl, after which they are moved to another field. To perform quality control, sensor readings are
compared to field measurements, which are taken up fo three times per day. '

The information is processed to create an irrigalion evaluation chart that is provided to the water user as a
“management too!, The evaluation chart, which clearly shows the amount of water used for a particular
field, alfows the water user to see the amount of water delivered, and the timing of that delivery. From this

information, the water user can determine whether to employ any available options to change delivery and .

application praciices in the future. B :

ID Operations and Division staff use the irrigation evaluation chart to compare the amount of water
~ delivered as calculated by the sensors with their own flow measurements. The sensors measure the same.
components — upstream level, downstream level, and gate position — as the zanjero. Flow fluctuations are
evident from the chart. With this information, 1ID Operations staff can target laterals that have more
fluctuation than expected and take corrective measures, if needed.

The Irrigation Management Unit uses the imigation evaluation chart information showing waler delivered
and tailwater for growerfirrigator educational purposes. In addition, depending on demand for information, -

fields with certain crops, soil types, or special imrigation practices -are accurately monitored. To- dale,
readings have been collected on 127 farm turnouts distributed throughout the District. When enough

 irrigation evaluations have been completed, this data may enhance or replace data currently used for 11D

delivery and tailwater averages. ' .

Linear Move and Drip Systems

The linear move irrigation pilot project was designed to demonsirate and evaluate the long-term economic,
. agronomic and service viabifity of this technology for Imperial Vailey conditions. In this context, a

~ memorandum of understanding was developed among four interested groups: 11D, Valmont Irrigation,
Water Tech (local representative for Valmont lrrigation), and three participating growers. Sysiem design, -
installation, and operation training were the responsibility of Valmont. In addition, economic and agronomic
conditions — such as soil sampling and imigation evaluations — were to be documented and evaiuated by
Valmont. The |ID/MWD Program funded one-third of the total cost of the equipment; and, in the event that
the systems proved viable, the growers agreed to continue payments until paid off. Otherwise, the units
were fo be returned to Vaimont.
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~ The HD/MWD Program implemented a pilot drip irrigation rebate (cosl-sharing) project. In addition o water
conservation, the project was designed to determine water conservation potential; obtain information about
implementation, operation, and maintenance of drip (micro-irrigation) systems; develop recommendations
based on collecled data and information; and establish guidelines for implementation of future drip {micro-
irrigation) programs. The Program was not involved in gither system design nor component selection. .
However, the following features were required: a pump capable of defivering sufficient pressure and flow
rate to efficiently operate the system; an appropriate filtration system; an inline flow meter with totalizing
capacity; the ability fo inject chemicals; and a distribution system that includes mainline, hoses, emitters
and flushout valves, AT '

Photos of irrigation training and.evaluation equipment and of & linear move and drip system are provided in
Figures 9.2 and 9.3. Irrigation Water Management Cost Summary details are provided in Table 9.1,
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Detivery Meter

Tailwater Meter

Figure 9.2 [ID/MWD Project 14 Irrigation Water Management
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Linear Move System

Drip System

- Figure 9.3 IID/MWD Project 14 Irrigation Water Management
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Table 9.1 Irvigation Water Management Cost Summary | o

Total Capital Budgeted 1999 1999 Water Conservation

Project | Cost O&M ! ARt | Cost$IAF?
Irrigation Evaluations, Training, $0 $297 565 (Actual) |
& Linear & Drip Systems | : $220,468 (19885) 280 $787 (19888)
rotal 50 §297,565 S
o $220,468 (1988%) _ 280 | - $787 (1908$)
1988$ Costper AF = $787

_ ! Budgeted O&M and water conservation volume are subject to change, which wil affect Annual Cost per AF
2 Without pro-rata share of Project Management and associated verification costs which costs are included in the Total
Program Cost per AF :

Cost per AF is calculated based on 43. 75-year period, total construction phase (8.75 years) plus O&M penod {35 years)
with an 8% discount rate.

Capitai Recovery Factor = 0.08285 (43.75 years at 8%)
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10 System Automation (PrOJect 15)

~ The Imperial Irnga’uon District operates numerous gated control level andfor flow structures in 200 m:les of
main canals, By 1990, when the IIDIMWD Program was iniiated, IID had already either partiafly or fully
automated many structures on the upper reaches of its main canal system. However, the entire Westside -
Main Canal as well as the lower reaches of both the East Hightine and Ceniral Main Cana!s were entirely
manually operated. .

Pre-Program Automation Facilities

Partially automated structures were operated by local, hydraulically activated, constant upstream water
level conitrol systems. This partial automation allowed flow changes to be routed through the main canal
system without having to manually adjust check structures. Twenty-five sites — which included check
structures and turnouts along the All American Canal and checks on the upper reaches of the East Highline,
Central Main, and Westside Main Canals — were operated by manual remote control using gauge readings of
water level and gate opening and push buttons. _

Communication with the 25 sites was achieved with land-based phone lines. This system, which consisted of
overhead, open wires operating on a tone system, was installed and maintained by 1ID. Leased telephone
data lines were also used on a limited basis. Field sites were connected via the communications link to five
remote control panels in the original Water Control Room. The first panel was installed in 1958, while the last
panel was commissioned in 1981. Each panel consnsted of gauges and pushbuttons that prowded remote
control to each of the 25 sites.

The pre-Program communicaticns link was unreliable and difficult to mamtain. Landiines were subject to such
~ events as vandalism, storms, and earthquakes, while-hardwire communications were frequently interrupted.
During 1990, prior to implementation of the 1ID/MWD system automation program, every site equipped with
hardwire telemetry experienced communication outages. Communication outages at individual sites
~ ranged from 14 to 118 days (an average of 47 days per sitg); that is, from 31 to 1,907 hours or 0410218

percent of the time (see Table 10.1). When interruptions occured, human operators had to go to the site, -
which could not always be done in a timely manner, or the system was left to take care of itself. As would
be expected, ID operators report that these outages stramed operational resources -and reduced the
quahty of water control operations. _

Water Control Center (WCC)

Under the ID/MWD Program, a new building was constructed to house computer-based monitoring
equipment, including workstations, a map board, file and database servers, and centralized
communications equipment. The WCC is designed around personal computers connected to a real-time
commiunication network as well as a local area network. This allows free flow of :nformatlon from the field
to any workstation computer.

The centerpiece of the WCC is the_niapboard, a large schematic display of the canal and reservoir system.
The mapboard, which consists of three side-by-side, 67-inch diagonal screens, uses rear projection screen
technology. The same software used to develop operator screens is used for the mapboard. The mapboard
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Table 10.1 Pre-Project Communication 0u'fage in 1390 at Major Water Control Sites

EHL  East Highiine

WSM

Page T8

~ Westside Main Canal

- _ Days With Qutage in 1990 | Hours of Outage in 1990
Site| Associated ' : ' -
| No | __Canal Site Name Days - Days (%) | Hours ! Hours (%)
1 AAC Drop 1 Check 59 16.2 198 23
2 AAC  jEast Highline Check 118 323 1907 21.8
3| - maC Allison Check 11 30.4 1728 19.7
4 AAC New River Check 27 74 100 1.1
5 AAC Wisteria Check 29 79 110 13’
6 AAC WSM Canal Heading 42 11.5 171 2.0
7 EHL  |East Highline Check 11 51 14.0 325 37
8 EHL  |Rositas Supply Canal Heading - 91 24.9 1189 13.6
9 EHL  {Orchid Check 89 244 1297 14.8
10 EHL.  |Oak Check 59 16.2 591 6.7
111  EHL  Myrtle Check 76 20.8 674 77
42 EHL  |Standard Check 42 115 184 2.1
13 EHL  {Nectarine Check 46 126 233 2.7
14 EHL Singh Reservoir 50 137 263 3.0
15 RST  {Rose Tumout 14 38 31 0.4
16 RST Sperber Reservoir - 14 38 31 0.4
17 CM Dahlia Check 43 11.8 150 17
18 CM Newside Check 20 55 42 0.5
19 CcM Fudge Reservoir - No. 4 Check 15 4.1 AN 04
20| CM  {Fudge Reservoir 14 3.8 36 04
21 WSM  [Fern Check 49 13.4 300 34
22 WSM  (Fillaree Check 28 7.7 114 13
23 WSM  |Foxglove Check 43 18 255 29
24 WSM  |Sheldon Reservoir - No. 8 Check 16 4.4 83 09
25 WSM Sheidon Reservoir 17 47 96 .1
Days Days {%) | Hours | Hours (%)
—
Maximum 118 323 1807 218
Minimum 14 38 k3| 04
Average 47 12.7 406 46
Abbreviations *
AAC  AlbAmerican Canal RST Rositas Canal
€ Central Main VAL . Vail Supply Canal
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screen accesses Water Control operator PCs via the local area network (LLAN) which permils easy updating of
the mapboard. The display simultaneously provides real time operaling conditions and trends throughout
the system, including discharge rates at flow control siles and water levels at level conirol sites and
 reservoirs, These features enabie {ID Water Control Center staff to monitor flow, provide setpoints, exert
supemsory control over each field site, and log data on & continucus, eleclronic basis.

Online programming, data analysis and a varigly of other functions are performed using real—time or archived

data. n addition, these compulers serve lo support supervisory confrol, graphics, trending and alarming;

data acquisition; system wide mapboard display; as well as remote site configuration, programming and
- troubleshooting. Data are backed up daily on cassette tape for archival and security purposes.

‘Operalions staff reports that, with the new system, they spend less lime monitoring and manually
controlling individual sites, allowing them to plan and operate the system in a strategic and integrated
manner. This facilitales a systemwide view, an operational perspective that was not previously possible.
Another benefit. of the WCC is the improved reliability of the radio communications system compared with -
that of the old. hardw:re lelemetry system it replaced.

Field Site Improvements

Under the IID/MWD Program, modernization of 1ID's pre-Program systsm automation facilities along with
construction of new facilities resulted in improvements to 63 water control sites (see Figure 10.1 and Table
10.2). All of these sites, excepl five located at ressrvoirs constructed under the IID/MWD Program, had

some automation prior to the |ID/MWD Program. '

Thirty-four sites are equipped with walk-in, air-conditioned steel enclosures and backup eleclrical
generators. Before the |ID/MWD Program, most of the struclures at these siles were monitored and
‘confrolled from the Water Control Center using hardwire felemelry and manuai control logic. Under the
D/MWD Program, this scheme was replaced with a microwave radio system and digital controllers.
Benefits associated with this change include improved communications reliability and more precise and
accurale conlrol resolution. For example, the hydraulic automatic gates used at many main canal checks
priot to the ID/MWD Program typically could maintain an upstream target water level within +0.2 feet. In
- comparison, the new digital control systems maintain target levels within £0.02 feet. This higher precision -
reduces fluctuations in main canal water levels and allows flow changes to move more quickly through the
canals to reservoirs. In turn, reservoirs become reliable early indicators of flow mismatches in the system,
allowing operalors fo implement appropriate corrective responses sooner than they previously could. This
- provides the polential for operating the system to better provide flexible, responsive water deliveries.

‘Six newly automated minor sites, not equipped with air-conditioned enclosures or backiup generators,
along with 21 automated overshot gates are concentrated along the lower reaches of the East Highline
-and Westside Main Canals. Each check, which was previously a manually operated grade-board siructure,
is now equipped with one locally controlted, automatic drop-leaf gate (ADLG). The ADLGs function fo
maintain an operator-set, constant, upstream water level. Complementary operation of grade boards in the
other check bays is required to keep the ADLG within its operating range. Thus, the ADLGs aliow flow
changes to be passed automalically down these reaches with minimal water level fluctuation. The result is
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' . Table 10.2 1D Water Control Sites at which Sysiem Automation Was
L Modernized or Added under Project 15

- Associated _ Imprm.mmentg”I
Canal Site Name Site Typ} . Category
1 AAC " |Coachelia Tumout major upgrade
2 AAC Drop 1 Check ' : major upgrade
3 AAC Drop 1 Power Plant major upgrade
4 AAC . |East Highline Tumout ‘ major upgrade "
5 AAC _ |East Side Main Heading 1 major _upgrade
6 AAC East Highline Check major upgrade
7 AAC  |Allison Check ' major upgrade
TR AAC  |Central Main Check major . upgrade
9 AAC  |New River Check . " fajor upgrade
10 AAC New River Spillway ' major upgrade : || _
11 AAC Wisteria Check ‘ major - upgrade '
12 . AAC  |Westside Main Turnout ‘major | upgrade
13 EHL __ |East Highline Check 1 ‘major_| - upgrade
14 EHL - - |East Highline Power Plant : ' major | . upgrade
’ 15 EHL East Highline Chack 11 : major upgrade
. 18 EHL Orchid Check major upgrade -
17 EHL  |Oak Check o maijor ____upgrade -
18 ‘EHL Myrtle Check ' major upgrade I
19 EHL Standard Check _ major ) upgrade -
20 EHL __ iSingh Reservoir N major | upgrade
21 EHL Vail Supply Tumout : major upgrade
2 EHL Z Lateral Heading _ major upgrade
23 EHL . |Niland Extension Heading : major ~upgrade
24 RST Redwood Tumout major _upgrade _
" 25 RST  |Rose Tumout major upgrade
26 RST Rubber Turnout major upgrade i
27 VS Nectarine A Check major upgrade
28 CM Dahlia Check =~ major __upgrade
29 CM Newside Check | major upgrade
30 CM Fudge Reservolr - No. 4 Heading major - upgrade -
31 WSM Fem Check - major upgrade
32 WSM Foxglove Check ' : ' major upgrade
33 WSM  [Fillaree Check - | major upgrade |
34 WSM  |Sheldon Reservoir - No. 8 Heading major upgrade i

continued, overieaf

Page 81




Table 10.2 1ID Water Control Sites at which System Automation Was
Modernized or Added under Project 15, continued :

Page 82

“Improvement

35 AAC South Alamo Turnout minor - new
36 EHL Rositas Tumout minor new
37 EHL __ }Orange Heading minor  new
38 BRI {Alder Turnout minor new
39 . BRI Acacia Turnout minor new

b 40 WSM Trifolium 13 Check minor new

_ |%0vershot Gates (23) __ . - '

41 ~EHL _ [East Highline E Check . { osgate new
42 EHL East Highline H Check osgate new
43 EHL East Highline J Check osgate new
44 "EHL East Highiine K Check _osgate new -
45 EHL Flowing Wells Check osgate new
46 - EHL. East Highline Check 37 osgate new
47 - EHL East Highline Check 46 osgate new
48 EHL East Highline W Check osgate new
49 WSM Tamarack Check osgate new
50 WSM  {Trifolium 1 Check osgate new
51 WSM  {Trifolium 2 Check 0sgate new
52 WSM {Trifolium 4 Check osgate - new
53 WSM Trifolium 5 Check osgate new
54 WSM Trifolium 6 Check - psgate new o
55 WaM Trifolium-9 Check osgate new *I
56 ~WSM__ [Trifoium 10 Check osgate new -
57 WSM Trifolium 14 Check osgate new
58 WSM Trifolium 16 Check osgate new :

- 59 WSM  |Westside Main 60 Check osgate new I
80 | WSM  |Westside Main 65 Check osgate new i
61 WSM  |Westside Main 67 Check osgate new |
82 WSM  [Westside Main 93 Check osgate new i
63 WSM Westside Main 99 Check osgate new ||

Abbreviations o

osgate Overshot Gate EHL East Highline Canal
AAC ~ Al American Canal RST Rositas Canal

BRI Briar Canal VS - Vail Supply Canal
CM Central Main Canal ‘WSM Westside Main Canal




more . control in Easl Highhne Canal Operating Reach 2, from Neclarife Check to
Galleano Reservoir and in Westside Main Operating Reach 2, from the No. 8 Check to Carter Reservoir,
As & tonsequence, better use is made of Galleano and Carter Reservoirs for regulating flow mtsmatches
and for managing rapid flow changes that result from the added on-farm flexibility. -

Seven additional sites -- Alamo River Injet and Alamo River Outiet, New River Inlet and New River Outlet,
Rockwood Spill; Central Main Canal Heading Double Weir, and Rockwood Pond - are equipped with
communscahon capabilities for monitoring pond level and/or flow rate.

COmmumcatlons Improvements

A comprehensive Super\nsory Control & Data Acqisition (SCADA) communications system was
developed o monitor and operate the irrigation distribution system. Elements needed to completely
automate the irrigation distribution system included long-term water use forecasting, weekly and .daily
water scheduling, daily dispatching, supervisory control of the open channel irrigation network, and site
control monitoring and operation. SCADA development was based oni these requirements, as well as
decisions related to microwave/radio communication system components, licensing, and data lypes and
field sne control and momtonng philosophy and methodology.

Desagn of the SCADA system is based on a distributed approach fo allow remote supervisory control of any
site in the event of equipment failure or abnormai figld conditions. With the ability to take remote supervisory
control of any site, redundancy is built into the system. In addition to this, operation redundancy is built into
field sites through a local man-machine mlerface (MMI) that allows complete operahon of the control structure
by field personnel.

Field mmmumcahon is accompiished using digital radios connected to the control rcom via an existing
microwave system. Thus, local site information is monitored on a real-ime basis throughoui the system.

Open-channel flow was recognized as a process that could benefit from standard industrial control
technology; therefore, field sites were equipped with industrial process controllers programmed for stand-
alone local control

| Photos of the Water Control Center, including the operations room and mapboard, as well as typical
structures at system automation sites are shown in Figures 10.2 and 10.3. System Automation Cost
Summary details are provided in Table 10.3.
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Solar Powered Gates Solar Powerad SCADA System

Figure 10.2 IID/MWD Project 15 System Automation
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Alder Canal Heading from Upstream : : Alder Canal Heading BCW

Figure 10.3 liD/MWD Project 15 System Automation
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Table 10.3 System Automation Cost Summary

o § Budgeted 1999 1999 Water Conservation -
Project Total Caplfal Cost  oaM1 Y Cost $/AF 2
Major Sites, Minor ' - -

Sites, OS Gates, & $12,918,625 (Actual) $1,202,090 (Actual) | o
WCC - $11,205,562 (19888) $890,635 (1988%)- 14,600 $125 (10888)
Total _$12,918,625 . $1,202,090 : R
o $11,295,562 (19888) $890,635 (19888) 14,600 $125 (1988%)
1988$ Costper AF =  §125 |

1 Budgeted O&M and water conservation volume are subject to change which will affect Annual Cost per AF

2 Without pro-rata share of Project Management and associated verification cnsts which costs are included in the Total

Program Cost per AF

Cost per AF is calculated based on 43. 75-year period, totai construction phase (8.75 years) plus O&M period (35 years), -

with an 8% discount rate.
Capital Recovery Factor = 0.08285 (43 75 years at 8%)
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11 Additional Irrigation Water Management (Project 18)

Tailwater Return (or Recovery) Systems (TRSs) were developed under the Addiional Irrigation Water
Management project.. Twenty -five TRSs, serving 6, 779 acres, were installed through this project (see -
Figure 11.1).

Tailwater Return Systems (TRS)

A TRS is used to reduce the volume of surface irrigation tailwater discharged to 1D drains; thereby,
“potentially reducing the delivery requirement. By pumping back all or part of the tailwater, less water needs
lo be ordered. Sensors that monitor the TRS pond level and pump flow are used to determine the amount
of waler returned to the system. To assist the users in effective system management, a delivery-taiiwater
hydrograph, which describes each irrigation event is provided to them.

~ Each TRS consists of three basic components: a pond (typically, 4 acre-foot capacity) fo capture and

- regulate taiiwater discharges; a pumping plant (typically, 3 to 4 cfs capacity) to iift tailwater from the pond;
and a pipeline to convey tailwater from the pond to the head ditch(es) of the field(s) served by the system.
- Twenly-three permanent systems, with stationary pumping plants and buried pipelines, and two poriable
systems, with above ground pipefines and portable tractor-driven or trailer-mounted pumping plants, were
installed. One permanent TRS was dropped in late 1998 due to & land sale which split the parcel into two
separate units, leaving a total of 24 TRSs and 6,629 acres of service area in the |ID/MWD Program (see
Figures 11.2 and 11.3).

" ‘The first TRSs began operation in June 1991 and the last installation was complefed in August 1985. The
Program entered into a three-year or ten-ysar contract with TRS owners, Both types of contracts allow for
early termination or extension of the term, subject to terms and conditions as specified in each contract.
While it is anticipated that all or most cooperating growers will elect fo extend the term of their agreements,
some may not. Therefore, IID retained a portion of the original capital funding to construct additional
systems with new cooperating growers, if necessary and desirable, to replace those that may drop out.

Tailwater Return System Cost Summary detais are provided in Table 11.1.
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Pérmanent Tailwater Return System and Pond

Figure 11.2 IID/IMWD Project 18 Additional Irrigation Water Management
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Table 11.1 Additional Irrigation Water Management Cost Summary

Project Total Capital Cost Budgoted 1999 e e A
Tailwater Retum §3,502,320 (Actwal) | $335,627 (Actual) |
o Systems ' $3,066,012 (19883) $248,668 (1988) | 4,540 $111 (19889)
el $3,502,320 | $335,627 | |
' $3,066,012 (19888) $248,668 (19889) 4,540 $111 (1088%)

19384 Cost per AF =  $111
! Budgeted O&M and water conservation volume are subject to change, whlch will affect Annual Cost per AF

2 Without pro-rata share of Project Management and associated verification coss, which costs are included in the Total
Program Cost per. AF ) :

Cost per AF is calculated based on 43. 75-year period, total oonstructnon phase (8.75 years) plus O8M period (35 years),
. with an 8% discount rate. -

Capital Recovery Factor = 0.08285 (43.75 years at 8%)
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12 mﬁsaiao._so:__o_._:m




12 Systemwide Monitoring

‘A Systemwide Monitoring (SWM) program was developed to identify and explain trends in IID system
performance as a function of the operational environment within which the [ID/MWD conservalion projects
“operated. The basic objective of the SWM program is to.improve the consistency and accuracy of flow
measurement in such a way as to narrow confidence intervals and enable more definite inferpretations of

performance trends than are currently possible.

The SWM prog'ram was designed to function over the life of the fID/MWD Program to:

¢
e
L
+

L4

N Identrfy changes in on-farm imigation practices.

Identify changes in main and lateral canal operations and zanjero accounting procedures

Provide data support fof the ongoing 5-year verification updates. .

Provide a basis for separahng waler savings associated with |ID/MWD-sponsored conservation
measures from water savings associated with measures implemented by others. In this case the
SWM program will provide valuable baseline data for separating the effects of a new program from
those attributable to the IDMWD Program and, thus, protect the mterests of MWD, 1ID, the new

‘sponsor, and junior water rights holders.

Fulﬁ1| the requirement for overall verification as referenced on page 8 of the Approval Agrsemen{

Forty siles have been selected and developed fo provide data required for systemw:de momtonng (see |
Figure 12.1). Site details are provided in Table 12.1.

1
V

' . : Photos of typical SWM si_tes are shown in Figures 12.2 and 12.3.
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Table 12,1 HD/MWD Systemwide Monitoring (SWM) Site Summary Table

Flow Measurement {o]
Division
| Alamo River Drop 3 ~ Northend
2 Daffodil Canal Heading BCW BCW RTU Daffodi Infiow |  Southwest
3 Daffodil Canal Spil SCW- RTU Datfodil Outfiow |  Southwest
4 4’ Eboiy Canal Heading BCW . BCW RTU Ebony Inflow |  Southwest
5 Eborty Canal Spil - SCW RTU Ebony Outfiow |  Southwest
& Elder Canal Heading BCW BCW PLC Elder & Eim - Irfiow . |  Southwest
7 Elder Canal Spill “SCW RTU -Elder & Eim Outflow |- Southwest
8 Eider Lateral 13 Spill SCW RTU Elder & Elm Outfiow |  Southwest
8 Elm Canal Spilt DLG PLC Ekier & Eim Outfiow | Soiittwest
10§ Elm Lateral 3 Spil ScwW PLC Elder & EIm Outfiow |  Southwest
11, J| East Highline Canal Drop 16 Drop RTU EHL Below Drop 18 |  Infiow Holtville
12} Rositas Supply Canal Heading BCW BCW PLC EHL Below Drop 16 | Outfiow |  Holiville
- Vail Supply Canal Heading Drop 2 Drop PLC EHL Below Drop 15 | Outfiow |  Northend
Niland Extension Heading BCW BCwW PLC . | EHL Below Drop 18 | Ouitflow Northend
Plum-Oasis Interceptor BCW BCW RTU EHL Beiow Drop 16 | Outfiow Holtville
Mulberry-D Interceptor South BCW RTU EHL Below Drop 16 | Outfiow |  Northend
17 Mulberry-D Interceptor North SCw RTU EHL Below Drop 16 | Outflow Northend
18 Mulberry Lateral Heading BCW BCW RTU Mulbenry Irflow | Northend
19 | Mulbenry Lateral Interface DLG PLC Mulberry Outfiow |  Norhend
20 JPnu;beny Lateral Spil LG PLC Mulbeny Outfiow |  Northend
21 || Myrtle Lateral Heading BCW BCW RTU Myrie Outfiow |  Northend
22 Myrfie Lateral Spil SCwW RTU Myrie Outfiow | - Northend
14 || Niland Extension Heading BCW BCW PLC Niland Extension | inflow |  Northend
23 Orange Lateral Heading BCW BCW RTU Otange Inflow Holtville
24 | Orange Lateral Spil ADLG PLC Orange Outfiow |  Hohville
25 Redwood Cand Heading BCW -BCW RTU Redwood Inflow Southwest
26§ Bevins Reservoir Discharge ' Pipes/AVM | PLC Redwood Infiow | Holbille
27 || Redwood Lateral 5 Spil SCwW RTU Redwood Outfiow | Holtville
28 Redwood Lateral 8 Spill SCW RTU Redwood Outflow |  Holtville
28 Redwood Canal Spill DLG RTU Redwood Outfiow |  Southwest
30 Trifolium Lateral 8 Heading BCW BCW RTU Trifollum Lateral 8 | Inflow Northend
31 Trifolium Lateral 8 Interface DLG PLC Trifolium Laterai 8 | Outfiow |  Northend
32 Trifolium Lateral 8 Spil DLG ~ PLC Trifolium Lateral 8 | Outfiow Northend
33 Orchid Lateral Spill SCW Logger Misc. Spil Spil |  Norhend
34 <i Olive Latera Spilt SCW RTU Misc.Spil | Spil Northend
35 J| Munyon Lateral Spiil SCW RTU Misc. Spil Spil Northend
36 R Lateral Spill Boards Logger Misc. Spill Spill Norlhend
37 S Lateral Spill Boards Logger Misc. Spill Spit Northend
38 || Vail Lateral 6 Spil SCW RTU Misc. Spilt - Spil | - Nontriend
38 |t Fillarce Lateral Spil scw RTU Misc. Spil Spil Southwest
20 || Wormwood Canal Spil Boards Logger Misc. Spill Spil | Southwest

' AVMin each of 2 dischargs pipes
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Daffodil Canal Heading, SWM Site Daffodil Canal Spill, SWM Site

Figure 12.2 ID/MWD Systemwide Monitoring (SWM)
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Typical Current Metering Bridge

Figure 12.3 IID/MWD Systemwide Monitoring (SWM)
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13 Water Information .System (WIS)

“In order fo collect and process the flow data needed in support of the water conservation verification
activities for the 1ID/MWD Water Conservation Agreement Projects, an automated data collection, quality
control, processing and retrieval system was developed under the IID/MWD Program. The system was
designed to include many of the control sites for the various programs as well as the sites needed for
systemwide monitoring. In December 1995, data processing procedures developed by the CVC were
institutionalized and incorporated into the IID's Water Information System (WIS).

 "The IID Water Information System (WIS) was structured to incorporate quality control operations and a

data storage warehouse function for site-specific, quality controlled, time-series data related to the flow of
water through the |ID irrigation and drainage system. The WIS was also developed to provide an audit trail
of data elements as they flow through the quality control operation. Since January 1, 1996, Conservation
~ Verification data have been processed and stored using WIS applications and capabilities. lID data
collected prior fo January 1, 1996, which have been processed by the Conservation Verfication
Consultants for use in determining annual projected water conservation savings over the life of the
. Program, are also stored in the WIS. _
. . \
The WIS management system has been developed to generate daily, monthly, calendar year and water
year tables, summary -tables and bar charts that are presented in an annual Processed Flow Data
document and the annual Projected Water Conservation Sawngs report.
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Final Program Construction Report Abbreviations -

AAC
ADLG
AF
AVM
BCW
Boards
BRI
CM -
cve
- CVWD
EHL
iG
D

Info.
Irr.
Logger
Mgt
MMl
MWD
O&M

. psgate
OWLS
PCC
PLC
PVID
RST
RTU
SCADA
SCwW
SWM
TRS
VS
wcCC
WCMC
WIS
‘WSM

~ HDMWD

All-American Canal
Automated Drop-Leaf Gate
Acre-foot OR Acre-feet

" Acoustic Velocity Meter |

Broad-Crested Weir

Grade Boards

Briar Canal

Central Main Canal .
Conservation Verification Consultants

- Coachella Valley Water District

East Highline Canal

interface Gate .

Imperial Irrigation District

Imperial Irrigation District/ Metropolitan Water District
Information

_ Irrigation

Automatic Data Logger (Easylogger)

- Management

- Man-Machine Interface
‘Metropolitan Water District of Southem California
Operation and Maintenance

Overshot Gate ,

On-Farm Water Level Sensor
Program Coordinating Committee
Programmable Logic Controller
Palo Verde Irrigation District
Rositas Canal

'Remote Terminal Unit

Supervisory Control and Data Acquisition
Sharp-Crested Weir

Systemwide Monitoring :
Tailwater Return (or Recovery) Systems
Vail Supply Canal '

Water Control Center

" Water Conservation Measurement Committee

Water Information System
Westside Main Canal
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